ee i 


“PRICE $1.0 00 
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HOW THE INVISIBLE 


UNVEILS ITS SECRET 


Black light, the invisible emanations of ultra- 
violet rays, played upon precious things hith- 
erto shadowed and concealed from man’s 
searching scrutiny, causes them to reveal 
themselves in softly radiant colors. Under this 
black magic, metal-bearing rock and petro- 
leum-bearing water seepage shine opalescently; 
the greenly glowing lips and eyes of an appar- 
ently dead soldier hero tell of a faint flicker of 
life; thus valuable deposits of minerals and 
oil are discovered, many lives are saved. 

Here is an analogy pregnant with meaning 
for educators. Similarly can the invisible light 
of their intelligence and insight play upon the 
lads in their classrooms, piercing the obscur- 
ing and misleading personality traits of these 


boys to the sterling metal of character and 
ability beneath, discovering it, causing it to 
shine and manifest itself in a way that leads 
to achievement in the classroom and success 
in later life. Similarly does the intelligence of 
teachers, renowned for the high level of class- 
room attainments they evoke from their 
students, single out and apply the subtle in- 
fluences that can awaken the slumbering am- 
bition and mobilize the energy of these lads 
around a high and adult goal. Competent 
instructors in mechanical drafting, for exam- 
ple, never dull the force that drawing instru- 
ments, properly selected, can exert. For fine 
drawing instruments give pride of possession, 
play upon a youngster’s imagination and fire 


Army-Navy “E” Production Award for 
Excellence in Manufacturing, Drafting and 
Surveying Instruments and Supplies for 
the Armed Services of the United States. 


THE IMPENETRABLE AND 


it into a flame that colors all his work. They 
give the boy the sense of kinship between 
himself and men of achievement, inspire him 
with a sense of emulation in the same way 
that a fine baseball glove or bat makes its 
possessor see himself and act as a second Babe 
Ruth or Alexander. Boys are not driven, they 
must be inspired to achieve. The proper 
selection of drawing instruments when a boy 
first comes to class is crucial in this process. 


EUGENE DIETZGEN CO. 


Chicago ¢ New York @ San Francisco ® New Orleans 
Pittsburgh ¢ Los Angeles @ Philadelphia 
Washington ¢ Milwaukee 


Dealers in All Principal Cities 


DIETZGEN 


EVERYTHING FOR 
DRAFTING AND SURVEYING 





“TO MODERNIZE YOUR SHOP 


over-crowded classes kept machines 
going twenty-four hours a day. 


Discharged servicemen are already 
returning from the battle fronts to 
seek civilian employment. Many will 
need retraining before they go to 
work and it is our patriotic duty to 
give them the best possible instruc- 
tion on modern shop equipment that 
is in good serviceable condition. 


In most school shops a careful survey 
will show that much of the equip- 
ment has been worn or damaged 
beyond repair during the strenuous 
war production training period when 


SOUTH 


466EAST MADISON STREET 
LATHE BUILDERS FOR 38 YEARS 


Plans for a complete modernization 
and replacement program should be 
made at once so that orders for ma- 
chinery can be placed now. Although 
shop equipment has been hard to get 
during the past few years (most of 
_it going to the armed forces and war 
production plants) conditions are 
rapidly improving and orders from 
educational institutions can now be 


accepted. 


BEND LATHE 


SOUTH BEND 22, 


FOR THIS NEW CATALOG 


Illustrated in full color—showing all 
types and sizes of South Bend Lathes— 
Engine Lathes and Toolroom Lathes 
with 9”, 10”, 13”, 1444", and 16” swings— 
Precision Turret Lathes with 4%” and 1” 
collet capacity. Ask for Catalog 100-D. 


workK S 


INDIANA 
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WAR] INDUSTRIAL FURNACE EQUIPMENT ff 


SrewakT TRIPLE- PURPOSE 
FURNACES 


Because of its wide range of usefulness the Stewart 
Triple-purpose Furnace (E), ‘shown at the left, de- 
signed for operation on gas at ¥% lb. pressure and air at 
1 lb. pressure, is'a basic metalworking unit for school 
or small shop work. It combines three of Stewart’s most 
popular small furnaces: (1) No. 28 Oven (temperature 
range 1400° to 1800°), (2) No. 28C Oven (temperature 
range 1800° to 2400°), (3) B612 Pot Furnace (tempera- 
ture range 400° to 1600°). To supply the air required, 
the Turbo-blower shown mounted on the unit has been 
found most satisfactory. Because of the precise require- 
ments of today’s heat treating, temperature-indicating 
equipment is recommended. A single pyrometer instru- 
ment can be used with a thermocouple selector switch, 
and a thermocouple with lead wire for each of the three 
furnace sections. 


HEAT TREATING OPERATIONS OF THE STEWART TRIPLE-PURPOSE FURNACE 


Oven Furnace Hardening Carbon Steels ... in No, 28 Oven 
Section. 

Lead, Salt or Oil Tempering Carbon Steels . 
Section. 

Oven Furnace Preheating High Speed Steels ... in No. 28 
Oven Section. ase 

Oven Furnace Hardening High Speed Steels .. . in No. 28C 
Oven Section. 


-» in B612 Pot 


Lead or Salt Drawing High Speed Steels . . . in B612 Pot 
Section. 

Pack Carburizing or Hardening ... in No. 28 Oven Section. 

Cyaniding, Lead or Salt Hardening . . . in B612 Pot Section. 

Annealing... . in No. 28 Oven Section.. 

Melting Lead, Zinc, Babbitt, etc. . in B612 Pot Section. 

Melting Brass Bronze, etc. ... in B612 Pot Section (with 


crucible). 


“SmevaxiT SMALL SEMI-MUFFLE FURNACES AND ROUND POT TEMPERING FURNACES 


(For heat-treating larger parts, Stewart small Semi- 
muffie Furnaces are available with work chambers as 
large as 6” high x 12” wide x 22” long. These furnaces 
are the same general design and specification as sec- 
tions 28 and 28C of the Nears ispiet ned Furnace shown 


above.) 








INDUSTRIAL ARTS AND 
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SMALL SEMI-MUFFLE FURNACE 


Handy, compact general purpose 
furnaces widely used in small shops, 
tool rooms, and schools for a wide 
variety of work such as annealing, 
carburizing, hardening, and general 
heat treating. They are quickly 
brought up to heat, making them 
particularly desirable for intermit- 
tent use. With their standard heavy 
duty molded linings they are easy 
to maintain and operate. The large 
number of burners on gas-fired units 
firing underneath semi-muffle hearth 
provide maximum temperature uni- 
formity and production. Available 
in several standard hearth sizes as 
large as 12” x 22”. 





ROUND TEMPERING FURNACE 


Following the hardening of the 
work in the Stewart small Semi- 
muffle Furnace shown above, the 
work should be tempered, drawn, or 
stress relieved in a Stewart Round 
Tempering Furnace, using oil, lead 
or salt in the heating bath. These 
furnaces are available with pots 
from 12” in diameter to 18” in di- 
ameter, and from 12” deep to 20” 
deep in standard sizes. Standard 
temperature ranges are 400° to 800°, 
or 800° to 1200°. Combinations of 
these ranges are also available. 














Where training in modern forge 
practice is given, these small Stew- 
art Forge Furnaces are standard 
equipment in many technical schools 
and colleges. They are ideal for 
general forging, forming, and tool 
dressing work. Sturdily constructed, 
and highly efficient in operation, 
with uniform, quick heats. The lin- 





StewART BRAZING TABLE 





For many general gas brazing jobs, low 
‘temperature welding work, and other 
school and shop needs, this Stewart 
Brazing Table has proven very satisfac- 


tory in hundreds of installations. The 


blow pipes are pivoted and hinged so 
blast may be directed at any angle from 
either nozzle and concentrated at any 
spot. Blow pipes can be equipped with 
special nozzles for oppcife operations as 
required. 


Grewal’ SMALL FORGE FURNACES 


ings are simple and easily main- 
tained, yet efficient and enduring. 
Designed for operation on gas at %4 
Ib. pressure only, and also require 
air at 1 Ib. pressure. Since the tem- 
peratures at which the operations 
are done are usually not critical, py- 
rometer equipment is not required. 





SrewaxT NON-FERROUS 
METAL MELTING FURNACE 


These furnaces are designed 
for the melting of brass, alu- 
minum, tin, nickel alloys, cop- 
per, copper alloys, gold alloys, 
magnesium, zinc, lead, cad- 
mium, nickel-silver, bronze, 
beryllium, antimony, etc. 
Widely used in school and 
shops for many small casting 
jobs. The swinging top made 
of one piece of molded refrac- 
tory, banded to add strength, 
lifts easily from the body of 
the furnace by means of a 
special mechanism, and swings 
to one side, giving a clear 
opening into the body of the 


furnace—a feature much ap- 
preciated at casting time. The 
linings are of high grade re- 
fractory material, sufficiently 
heavy to resist the abrasive 
action of the swirling flame 
which the burners set up. They 
are available in several sizes, 
with crucible capacities from 
12, 36 and 105 Ibs. of brass up. 
The smallest size is designed 
for gas only; other sizes can 
also be supplied for oil fuel. 
All sizes require air at 1 Ib. 
pressure. Ordinarily no py- 
rometer or temperature-meas- 
uring equipment is required. 








Get Your FREE Copy of 


‘Guide to Furnace Selection 


For instruction purposes, copies of the Stewart 
Guide to Furnace Selection is available without 
charge to educators. This guide can be used to 
find quickly the type of gas or oil-fired furnace 
best suited to any work. THiS guide is also in- 
tended to assist in finding the he 
quired, the heating medium to be used, and from 
these, the type of furnace best suited for a particular heat treating 
operation with regard for the production required and the weight and 


size of the material to be heated. 


Write: STEWART DSUSTRIAL FURNACE DIVISION 
CHICAGO FLEXIBLE SHAFT COMPANY 


5600 W. ROOSEVELT ROAD, CHICAGO 50, ILLINOIS 
Canada Factory: (FLEXIBLE SHAFT CO., LTD.) 321 Weston Road South, Toronto 9, Canada 


ating time re- 
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YATES-AMERICAN 


ae VOCATIONAL EDUCATION 


A REASONS For YATES-AMERICAN | | 


Single Surfacer — Designed for 
J =] 8 safety, convenience and for a. 
long, cables life, it is ruggedly built to with- 
stand continued hard usage — has the power 
and speed to produce a high quality of finish. 
A casual study of a few of its featutes, stamps it 
at once as being a great surfacer: one-piece frame, 
an unbroken range of speeds from 15 to 45 feet 
per minute, through a variable speed drive; 3- 
knife, round, safety-type cutterhead; solid chip- 


breaker and pressure bar; moving parts enclosed. 


; Hand Jointer—Particularly suit- 
= able for school shops. Modern 


in design — expertly engineered, a short study of 
its features will show that the J-31 is outstanding ~ 
among 6 and 8 inch jointers. The Direct Motor 
Drive operates at 3600 R.P.M. and the Belted 
Motor Drive at 4250 R.P.M. The latter drive 
permits installation where unusual current char- 
acteristics are encountered. Cutterhead is round, 
3-knife and mounted in ball bearings, is guarded 


front and rear. Infeed table is 24” overwidth. 


YATES-AMERICAN MACHINE COMPANY 
















Tiking Arbor Variety Saw. — . 
™ Like all. Yates-American saws 


the G-89 is designed for extreme accuracy on all 
straight or bevel cuts. It is built on a sturdy, one- 
piece frame with clean-cut sides, devoid of pro- 
jecting parts. The rotor of the 3600 R.P.M. motor 
is mounted directly on the tilting arbor — there 
are no gears or belts to cause loss of power. Motor 
is totally enclosed, fan-cooled and dust-proof. 
- The arborand motor unit is mounted on accurately 


machined segment gibs for easy, precision tilting. 


Speed Lathe — Equipped with 

J - 70 extra large bearings which lide: 
stand heavy end-thrast, this lathe is perfectly 
suited to metal spinning when equipped with the 
proper motor and accessories. The variable speed 
provides an unbroken range of speeds from 800 
_ to 2400 R.P.M. without stopping the machine or 
shifting a belt. The regular bed accommodates 
4” between centers, longer lengths are available. 
Swing is up to 12” diameter. Both the head and 


tail stocks have No. 2 Morse tapers for centers. 


WISCONSIN 





BELOIT 






























YATES-AMERICAN 
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5 instructor and proudly recalls how he or. the 
seemingly impossible tolerances with the aid of a 
Rivett cies or gages Likewise many a scientist 


by a Rivett machine i in his research and eV 
opments. fodey. these very men or 2 


ait it has played i in ectiiag master fe 
developing new F eiewmaroes a: ) 


__ The first Rivett peice tools were apne in 1884, 
~and through. the intervening years. the builders 
pare sought. to aie thet ee feat e in pace 


new prduetion methods ‘end materials. ‘Quality 
of workmanship has been protected by a group of 
skilled machinists and assemblers apiass life-long a 

practice in the scam” and. — t 


~ y 
Ts 


RIVETT) 
RIVETT LATHE & GRINDER, Inc. 


BRIGHTON ° BOSTON ° MASS. ° U.S.A. 
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Industry’s No. | Electric Tools 


--the Natural Choice 
for Schools 


Send for New 1945 Catalog of the 
Complete Black & Decker Line 


PS a on this page are a dozen “samples” of 
Black & Decker Portable Electric Tools—which give 
you only a small idea of the many hand operations 
which can be performed faster and better with the 
RIGHT tool for the job. The complete Black & Decker 
line contains more than a hundred electric tools—of 
many types, models, capacities and uses—all engineered 
to increase the skill and earning power of the user. 


In the new Black & Decker Catalog, just off the press, 
you'll find the RIGHT tools for any training program 
. . » RIGHT because Black & Decker Tools are the 
most widely used able electric tools in all branches 
of industry . . . RIGHT because students who learn 
with Black & Decker Electric Tools are most likely to 
find those same tools on the job where they'll earn later. 


For a copy of the new 1945 Black & 
Decker Catalog, drop a line today to: 
The Black & Decker Mfg. Co., 680 
Pennsylvania Ave., Towson-4, Md. 
And remember: There’s a Black & 
Decker Distributor near you as a 
ready source of information and 
pace He'll be glad to serve you. 


LEADING DISTRIBUTORS 


Yack &. L TOOLS 


REPAIR AND PARTS SERVICE on Black & Decker Tools is never more 
than 24 hours away, through Factory Service Branches in Atlanta, Ga.; Baltimore, 
Md.; Boston, Mass.; Buffalo, N. Y.; Chicago, Il.; Cleveland, Ohio; Dallas, Texas; 
Denver, Colo.; Detroit, Mich.; Indianapolis, Ind.; Kansas City, Mo.; Los Angeles, 
Calif.; Memphis, Tenn.; Minneapolis, Minn.; Newark, N. J.; New Orleans, La.; 
New York, N. Y.; Philadelphia, Pa.; Pittsburgh, Pa.; San Franciseo, Calif.; 
Seattle, Wash.; St. Louis, Mo.; Towson, Md.; Toronto, Ont.; Montreal, Que. 
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Outstanding MeGjraw-Bill Books 


for 


Shopwuork and Vocational Tratning 








Aviation. Trades 





AIRCRAFT WELDING 


Dy R08 on kn pe Sees swig en vests cgeae® $2.00 
AIRFRAME MATERIALS 
BE UO 055i 5 cM ogo ih Kas KORE $2.50 


AIRPLANE ENGINE MECHANICS’ 
QUESTIONS AND ANSWERS 
By Hubbard and Dilworth 
Famteok. GAMGR <6. 6555 5 Shas 5 EF Se $2.25 


THE AVIATION MECHANIC 
By Norcross and Quinn 
Textbook edition ...............02+-0% $3.00 


HOW TO DO AIRCRAFT SHEET- 
METAL WORK 
By Norcross and Quinn ............... $2.20 


PRACTICAL AIRCRAFT SHEET- 
METAL WORK 
By Frazer and Berthiaume ............. $3.00 


Blueprint Reading 
and Drafting 








AIRCRAFT BLUEPRINTS AND HOW 
TO READ THEM 


By Moen... Ba ks s ne ot $1.75 
AIRCRAFT MECHANICAL DRAWING 

By Davis and Goen ............++++++ $2.50 
AIRCRAFT PRODUCTION ILLUSTRATION 

de aR erie eet re Per re $3.50 


BLUEPRINT READING FOR THE BUILD- 
ING TRADES 
Dy Renney 6.50 ia kicenig oe 68 sas ee $2.00 


BLUEPRINT READING FOR THE 
MACHINE TRADES 


De Welt eae eS ees $1.25 
ELECTRICAL DRAFTING 

Dy Vatt Gime. sy ces iis ob tole Sess $1.50 
ENGINEERING DRAWING, Sixth edition 

By French ....... is rao stbbeca tae bap $3.00 
MECHANICAL DRAWING, Fourth Edition 

By French and Svemsen ............+.. $1.60 


READING BLUEPRINTS IN THE MACHINE 
INDUSTRIES 
By Dwight. Textbook edition........... $1.75 


Electricity, Electronics 
and Radio 








AUTOMOTIVE ELECTRICAL EQUIPMENT 

De Crone oi dig o's Ghose tS ones $2.00 
ELECTRICAL ESSENTIALS OF RADIO 

By Slurzberg and Osterheld 


Textbook edition .......... Rinos ase $3.00 

ELEMENTARY APPLIED ELECTRICITY 

Dy Say oS eg. + io epatnes ae odds Mab $2.00 
ELEMENTARY ELECTRICITY, Revised 

De anck oie isis. Sa Ls $2.00 
FUNDAMENTAL JOBS IN ELECTRICITY 

By Perry and Schafebook ............. $2.20 
INDUSTRIAL ELECTRONIC CONTROL 

By: Cockrell a 56 cigkos cesesaseus - + $2.50 
A PRIMER OF ELECTRONICS 

Dy RAPES is és te Seaver s wake esses $2.00 


RADIO: FUNDAMENTAL PRINCIPLES 
AND PRACTICES 


By Almstead, Davis and Stone.......... $1.80 
RADIO MATERIEL CUIDE 

By Almstead and Tuthill .............. $2.00 
UNDERSTANDING RADIO 

By Watson, Welch and Eby......:..... $2.80 


Farm Shopwork 


FARM SHOP PRACTICE 





PY. FOG ios ta ne BOS EO ATS oe $2.75 
SHOPWORK ON THE FARM 
BY TOMGB oss 35 oa sia hap Oho cae In press 


Industrial Arts 


VISUALIZED PROJECTS IN INDUSTRIAL 
ARTS 

Be BOWS oo sano 5 TA bn 8 In Press 
WOODWORKING PROJECTS FOR INDUS- 
TRIAL ARTS STUDENTS 











By Baysinger and Schaal............... $1.40 
Machine Shop and 
Metal Trades 

FOUNDRY WORK, Fourth Edition 
Bt NR ase es ca, cca ree $2.00 


INTRODUCTORY SHOPWORK 
By Jones and Axelrod 
Textbook edition 


Send for copies on approval and for latest 
McGraw-Hill Catalogue of Vocational Books 





MACHINE TOOL OPERATION, Revised 





By Burghardt 

PONE rinks ised 0hn's las eePaL ORE RRO ES Oe $2.25 

PONG rare FS 04 60s Ta tag nbd Gee <o $2.75 
MANUAL OF MACHINE SHOP PRACTICE 

DY DOIN ois ic ss vc op SRE $1.75 
SHOP THEORY, Revised 

By Ford Trade School ................ $1.50 
WOOD PATTERNMAKING, Third Edition 

By - MCCOM n bs ieee tauberesy sss $2.25 

~ Mathematics 





ELEMENTARY MATHEMATICS FOR THE 
MACHINE TRADES 


By Weir, Textbook edition ..... aS See $1.60 
GENERAL TRADE MATHEMATICS 

By Van Leuven, Textbook ed........... $2.50 
MACHINE SHOP MATHEMATICS 

Ie A 5 ooo ad a one go ule kansas <o $2.50 


MATHEMATICS ESSENTIAL TO ELECTRICITY 
AND RADIO 

By Cooke and Orleans 

FQRIDOON GOR 6. ios ss ccc kSaed. ie $2.40 


MATHEMATICS FOR AIRCRAFT ENGINE 
MECHANICS - F 


fe Glee ee: $2.50 
MATHEMATICS FOR ELECTRICIANS 


I ME Siisss SA. $1.75 
NATHEMATICS FOR THE AVIATION ; 
TRADES 

MR 3 Se, $1.80 
PRACTICAL SHOP MATHEMATICS 

By Wolfe and Phelps 


Books 7 and Ul, ech... - 656. cies. $2.20 
SIMPLIFIED INDUSTRIAL MATHEMATICS 
By Wolfe, Mueller and Mullikin........$2.00 
Welding 


ARC AND ACETYLENE WELDING 

By Kerwin, Textbook edition .......... $2.00 
MANUAL OF INSTRUCTIONS IN WELDING 
AND CUTTING 


OG UGS hak dpb gp EOEEN ee ed ov $1.00 
WELDING 

BY UE ois week ee ewea Ns to 00 0s $2.25 
WELDING AND ITS APPLICATION 

By Rossi, Textbook edition ............ $2.50 





McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street 
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New York, 18, N. Y. 
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CAM MILLING OPERATION 


A heavy duty swivel head attachment 
is used in miNing a face cam. Both the 
master cam and workpiece are bolted 
to the rotary table which is driven by 
a drive bracket from the auxiliary shaft. 
The machine table is locked in position 
and the cam follower arm is clamped 
to the table. Because the rotary table is 
mounted on a sliding base and a weight 
tends to pull ¢ toward the right, the 
cam follower will always be in contact 
with the master cam. As the cam fol- 
lower traces the master cam outline, the 
end mill at a fixed center distance will 
machine the desired face cam. 


HE above cam milling operation is typical of the many 

set-ups illustrated and described in detail in the new 
handbook “Methods of Cam Milling,” just published by 
Kearney & Trecker Corporation, as part of its Milling Prac- 
tice Series of handbooks. 
Machining and milling of cams of various types present 
special problems. This new handbook, written in an easy- 
to-understand style, illustrates and describes a variety of 
set-ups including the use of the Rotary Table, Dividing 
Head, Dummy Templets, Rotary Head Milling Machine, etc. 
“Methods of Cam Milling” will prove a valuable reference 
manual to every vocational and technical instructor. Write 


for a complimentary copy. 


Kearney & Trecker 


CORPORATION 3 MODEL 2HL UNIVERSAL 
MILWAUKEE 14, WISCONSIN MILWAUKEE MILLING MACHINE 
Finger-touch, centralized con- 
trols—the famous Milwaukee 
overarms — directional feed-levers 


Clliitoauhec Ciltachine Fool retin 





: 
I 






















To bore 12" diam. holes in a 30" 
plate 114" thick required only 1 
hour each on the DoALL. A lathe 
could not swing the 30" plate, 
which had to be cut into two 
15" plates and then it took 3 
hours to bore each hole. 


FASTEST METAL CUTTING METHOD TODAY 


Whether it’s armor plate, blocks a foot thick, tubing 
or stacked sheets, the DoALL goes right through (<a 
them with no lost motion, time or energy. No other 
equipment or machine can compare with the DoALL | / 
for straight line and contour work, internal and e 
external sawing of metals, alloys, plastics, lami- 


nates and wood. 


Every school machine shop should have a DoALL making 
it possible to give instructions in this most modern 
machining method. 


Write for illustrated literature today. 









CONTINENTAL MACHINES, INC. 
1362 S. Washington Ave. * Minneapolis 4, Minn. 
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T. insure speed and 
precision in aircraft production, it is essential to 
have the right clamp for every operation. The un- 
usually wide range of Hargrave Clamps—a size and 
pattern for every purpose—enables the workman 
to properly perform jobs that would otherwise be 
difficult to handle. 


In leading aircraft plants, Hargrave Clamps for 
years have proved their high quality and utility— 
for example, in holding the doubler on an inner 
baffle for spot-welding; holding laminations in 
place for gluing operations; keeping details of 
access cowling panels in position; as auxiliary 
clamps on jigs to facilitate their operation, and 
for other types of work too numerous to mention. 

























~NORTH AMERICAN & 


Cincinnati Tool Company experts will 
gladly help solve your unusual clamping 
problems. Write for catalog showing the 
complete line of H. ave Clamps, Chis- 
els, Punches, Washer Cutters, File 
Cleaners, etc. 





- GLEN L. MARTIN 
*DOUGLAS 


-FAIRCHILD 





See Your Supply House 


THE CINCINNATI TOOL COMPANY 


WAVERLY and MAIN AVES. 
‘CINCINNATI 12, OHIO 
Founded in 1879 






* CONSOLIDATED 
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te Ball Bearing Head- 
stock for sustained spin- 
dle accuracy and high- 
er operating speeds. 


2. Self tvbricating Bronze Fomeacie # Enis 3. Bed design, two V-ways and two fict ways, 
points where plain bearing precision ground, assures perfect alignment of 


headstock, saddle and tailstock. 


&. Back Gears enclosed in Se Rubber cushioned counter- 6. All: belt and gears en- 

headstock and back gear shaft and 3-point suspension closed. Raising of cone pulley 

shifter rack placed at oper- essures smoothness of opera- 2° ap Rs reage makes it easy 

ator's finger tips. tion for all work. and safe to to change belt posi- 
: tion. 








These six features add up to precision performance, high speed 


production, long lathe life and more safety for the operator. They 

explain why the name Logan stands for BETTER Lathes in every field 

of industry. See your Logan Lathe dealer or write for catalog infor- 
- mation on all models of Logan Lathes. 


LOGAN ENGINEERING CO. Chicago 30, Illinois 
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e STATIONARY BASE VISES 
flat and can 








machined 
be mounted without as the 


bench. 
Stationary Base Machinists’ Vises 

Vise Width Jaws Weight 
No. Jaws Open Pounds 
503 3 YY; 20 
5303/2 we SY2 29 
504 4 36 
504'/2 Wo 7 47 
505 5 8 58 
506 6 10 90 





Rapid Acting Woodworkers’ Vises 


@ Simple rapid acting mechanism consists 
a bronze neo operating in the groove p 
duced ges | off a section of each thre 
for the length o dn pene: A ht turn 
the handle engages the threads of the nut a 
screw, and a half turn tightens the vise 
the work. 


MADE IN ALL POPULAR SIZES 


Rapid Acting 

Woodworkers’ 

Vises Plain Front Jaw Dog in Front Jaw 
Vise No. ............ 1 OR 1RD 9RD 
Jaw Size, in. ....4x7 4x10 4x7 4x10 
Jaws Open, in..... a 12 : 9 12 
Weight, Ibs. 24 32 25 33 











JAW FACES 











‘TEED UNBREAKABLE 








@ COLUMBIAN MACHINISTS’ VISES ar comes 0 provide 
accurate and dependable equipment a" schi d industrial 


T SECTION JAW FACES of hardened tool steel are pinned into 
the ere ee ee ee may be 
replaced preity or worn. } 
MALLEABLE IRON CASTINGS, an exclusive Columbian Machin- 
ists’ Vise = provide increased working strength and are 
absolutely guaranteed unbreakable. 

ION NUT are designed for 


STEEL SCREW and MALLEABLE IR 
heavy duty. Hardened steel washer under the screw head pre- 
vents wear on front jaw casting. 


COLUMBIAN WOODWORKERS’ VISES 







e@ ADJUSTABLE STEEL HANDLE increases speed of op- 

eration. With the handle centered at the screw head. 

= shortened jon a permits quick adjustment of open- 
e 


extra leverage is obtained 





By 
po Tighten the vise. 





Continuous Screw cg ob Front Dog in Front 
Steel Handle Vises Jaw 

V6 WO a = S 3C-S 5CD-S 3CD-S 
Jaw Size; im... 4x10 4x7 4x10 
Jaws Open, ‘in........... > i 9 12 
Weight, ibs. 24 32 25 33 


THE COLUMBIAN VISE & MFG. Co. 


Besserme 


WORLD S 
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Cleveland, Ohic 


MAKERS » F 


REPLACEABLE ~ 


e@ SWIVEL BASE VISES are posi- 








tively locked by a-forged steel lock 
bolt, designed with teeth which are 
drawn into gear-like corrugations in 


Swivel Base Machinists’ Vises 
Weight 
Pounds 


the base plate. 
Vise Width 
No. Jaws 
603 3 
6031/2 Me 
604 4 
604, Ma 
605 5 
606 6 


=< double threads 


Continuous Screw 
Wood Handle 
Vises 







Jaws 
Open 


4 
5Y2 
6 
7 


8 
10 


SSARER 


Continuous Screw Woodworkers’ Vises 
@ Extra heavy steel. 






ew with carefull 


nut and insures 


id rolled steel 
e rods, with ‘au bar as screw bear- 
ig, insure alignment and accuracy. 


Plain Front 
Jaw 





Dog in 
Front Jaw 
5¢D 3cD 
4x7 4x10 
9 12 
23 31 









































LIGHT ON THE RIS(NG SUN 


Unce Sam’s Navy has the most efficient searchlights 
on the Seven Seas. They are so powerful that one of 
them measuring 24 inches across can shoot a beam of 
light through 23 miles of inky darkness. 


The reflectors of these searchlights are made of an 
alloy perfected and produced by Haynes STELLITE 
Company, a Unit of UCC. 


The Navy is using this Haynes Stellite alloy for sev- 
eral reasons. It will not shatter from shock of gunfire. 
It has high resistance to corrosion by salt air, salt spray, 
powder and sulfur fumes. It withstands the terrific heat 
of the are light—and hot particles of copper and carbon 
from the electrode; do not cause it to pit and lose its 


Keeping Navy searchlight reflectors 
spotiessly clean is an unending job. 
The Haynes Stellite alloy, from which 
many reflectors are made, is so hard 
that constant cleaning and polishing 
will not mar its surface. 


reflectivity. Searchlight reflectors are indicative of the 
many applications to which Haynes Stellite alloys—with 
their unique combinations of properties—can bring 
more efficient performance. 


® 


Haynes Stellite alloys have long been used for scientific mirrors, 
surgical and denial instruments and other equipment requiring 
great resistance to corrosion, wear and heat. Unending research 
by UCC is constantly adding to the variety of these alloys. They 
can be produced in many exacting shapes—in quantity—and de- 
livered ready for assembly ‘without further finishing. 

Consulting engineers, production managers, educators and 
designers are invited to send for booklet P-3 describing the 
properties of Haynes Stellite alloys. 


Buy UNITED STATES WAR BONDS AND STAMPS 


UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street [I[9@ New York 17, N. Y. 


Principal Units in the United States and their Products 


ALLOYS AND METALS— Electro Metallurgical Company, Haynes Stellite Company, Kemet Laboratories Company, Inc., United States Vanadium Corporation 
CHEMICALS — Carbide and Carbon Chemicals Corporation PLASTICS — Bakelite Corporation ELECTRODES, CARBONS & BATTERIES — National Carbon Company, Inc. 
_ INDUSTRIAL GASES AND CARBIDE — The Linde Air Products Company, The Oxweld Railroad Service Company, The Prest-O-Lite Compaiy, Ine. 





Students acquire the know-how easier by doing 


HE trend in teaching pottery making in-vocational train- 

ing courses is toward “GLOBAR”-equipped high tem- 
perature electric kilns. 
This classroom installation at Eastern High School, Detroit, 
Michigan is. an excellent example of this trend. Students 
here soon learn the whys and wherefores of pottery firing 
because they are active participants in the work. 
““GLOBAR’”’-equipped kilns can be operated in the class- 
room because they are safe, noiseless, clean and dependable. 
While we do not build or sell “GLOBAR”-equipped kilns, 
we can furnish data on the cost of operating such kilns and 
can assist you in obtaining equipment best suited to your 
needs. The Carborundum Company, Niagara Falls, N. Y. 


The Carborung 
Globar Division -°™P*"y 
Magara Palis, yew Tek 


Gentlemen; 


T have used Clobar ele 
or tn Y stand up better sane S for the past ¢ 
and ean be aFe very flexibin’ aoe? Pe oF heating’ 
Used for alk types or ae oe tesperature vase 


Some of the 
are: Low Outstand1 
siaple nocoet erating, lot jes yg of Soba’ 
for stulien UP. These features aie’ a cement 


school ceramic nijne ® very 


elements suitable 


The 5 
(out, enetagers de, °00Peration T have received tres 
a 
wecess of the ceramic klins is met buted substantialty 
stern, 


Very ‘truly yours, 


6, CARBORUNDUM 


(“CARBORUNDUM” and “GLOBAR” are registered trade marks of and indicate manufacture by The Carborundum Company) 


INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION 












~ STANLEY ELECTRIC TOOLS 
Edveational Department, Division of the Stanley Works 






2) eS aig A 


EDGE TOOL GRINDER No. 677 
Ideal for the school shop. Ball Bearing, 7” x 1” wheels 
-—one wheel specially designed for edge tool grinding, 
one wheel for general purpose grinding. Motor oper- 
ates at slow speed. Equipment includes: Plane Iron 
and Chisel Grinding Fixture, “Flud-Lite” re Eye 








HAND ROUTER No. 10A, 18,000 R. P. M. 


Adds the professional touch to projects. High speed pro- 
duces smooth work—sanding practically unnecessary. 
Performs countless woodworking operations — shaping, 
inlay work, routing, template work, 
veining, relief work, grooving, rab- 
beting, corner beading. Complete 
with Straight and Circular Gauge. - 



















Assure greater visibility and maxi- 
mum protection for operator. Fit 
any bench or belt driven grinder. 
Adjustable by operator, but cannot 
be moved to non-guarding position 


Send tri is 
alog een. chs ae. when mounted. Price each:$6.00 


scribing the sturdy, powerful and 
easily handled electric tools that 
have earned world-wide recognition. 









UNISHEAR 





dost . Yours for the asking—Stanley Motor driven hand shear -—easier 
twist drills and bits, holé saws, Router-Shaper Catalog No. 607 — to handle than a pair of snips. Cuts 











countersinks, plug cutters, etc., can illustrating and describing the 18 h . 
2 Router-Shaper and complete line of gauge hot rolled steel or gal 
be held in the three-jaw geared pre ee ga tecatied inbocunen vanized iron as fast as you feed it. 
chuck. Complete line of electric tion on many cutting operations. Cuts large sheets or small pieces 
drills, sizes 4%” up to 1”. easily. 100% safe. 
SOLD BY LEADING DISTRIBUTORS 
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it’s a real 
“SMOOTHIE” 


Larue filing embodies a distinctive filing technique no mechanical 
training should fail to include. Lathe filing is employed to true-up 
a shaft, spindle, dowel pin, gear, hub or roll—to make it fit or rotate 
properly—to remove tool- marks—to produce a better finish on 
rounded surfaces. Often a lathe-turned part is purposely left a few 
thousandths of an inch “oversize” to permit a lathe-filing finish. 
Lathe File vs. Mill File. Because of the 45° angle of its teeth, the 
Nicholson Long Angle Lathe File overcomes filling up and conse- 
quently scratching the surface of the work—a tendency common in 
the shorter-angle Mill Bastard when used as a “lathe” file. The chips 
slide down the gullets and are forced out at the edge by the motion of 
the work against the file. This not only makes the file self-clearing, 
but provides much cleaner shearing, eliminates drag or tear, prevents 
“chatter,” and assures much faster cutting. 
Much more can be said about this highly useful Nicholson special- 
purpose file—on proper use, and range of surface speeds for various 
metals ard alloys. Full information is available in printed material 
we have on the subject—and which we will gladly mail, on request, x 
to interested training-school managements or instructors. fits ee ok 


Consult your mill-supply house as to sizes, prices and deliveries. _A/s°,,one edge of 

ut) to 
NICHOLSON FILE CO. * 47 ACORN STREET, PROVIDENCE 1, RHODE ISLAND — Shoviders of work 
(In Canada, Pott Hope, Ont.) pe Gay dog” of 
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foreground, emphasis must continue to be on 
shop planning which portrays not only peace 
training, but also the training needed for war, 
war production, and the instructor training 
needed by our armed forces. 

A survey of the adjacent table of contents 
will show that the 1945 School Shop Annual pre- 
sents not only a wealth of pertinent information, 
but the list of authors gives the added assur- 
ance that the information is authoritative and 


dependable. 


A Necessary Procedure 

Your help in making the district zone number 
plan completely efficient in the handling of all 
types of mail is very necessary if you live in any 
of the larger cities covered by the post office 
zoning system. 

Please check the wrapper on your magazine, 
and if it does not have the necessary zone num- 
ber, such as Milwaukee 1, Wis., clip the address, 
put on. your zone number, paste the clipping on 
a penny post card, and forward it to us. 

This is a very necessary procedure to facilitate 
handling all mail by the post office department. 
Your cooperation will be sincerely appreciated 
by them and by us. 


Conventions 
Check with the officers of the educational 


associations listed to ascertain whether a given 


convention is to be canceled. 


@ Eastern Arts Association 
_ Headquarters, Hotel Pennsylvania, New York 
ity 


Date — April 5, 6, and 7, 1945 
® Indiana Vocational Association 
ne Hotel Claypool, Indianapolis, 


Date — April 19, 20, and 21, 1945 


This Month’s Cover 
The cover picture for this month shows the 
machine shop of the Mechanic Arts School, 
Evansville, Ind. It was submitted as an illustra- 
tion to go with the article on page 90 of this 
issue, by W. A. Pease, Director, Vocational Edu- 
cation, Evansville, Ind. Sas 





BUY ANOTHER WAR BOND 
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A Vocational Building for 


‘War and Peace 


Sidney is’a small industrial community in 
the Southern Tier area of New York State. 
Its largest industry is the Scintilla Magneto 
Company, a subsidiary of the Bendix Avia- 
tion Corporation. The plant in Sidney manu- 
factures magnetos and other ignition equip- 
ment for aircraft engines as well as similar 


equipment for specialized types of internal - 


Franklyn S. Sang 


and four courses in mechanical drawing to 
train its graduates for work in the local in- 
dustry. As the need for more of this type of 
training became. apparent, registration in these 
classes increased to such an extent that it 
became necessary to provide additional space 
for the industrial-arts program. The depart- 
ment was moved from its small shop in the 


One teacher was employed the first year to 
teach the group. Half of each day was spent 
in actual machine-shop practice and the re- 
mainder of the time was devoted to related 
work. Original plans called for a two-year 
course, as well as the employment of two 
teachers; one for the teaching of shop prac- 
tice and one for the related work. The pro- 





combustion engines. Because of the nature of 
its product, the Scintilla Company has been a 
great. force in many phases of community life 
since the war began. This influence was also 
felt prior to the war when events’ throughout 
the world were pointing toward the present 
conflict.-Expansion took place throughout the 
past decade at an increasing rate. Employ- 
ment increased at a tremendous pace, and the 
need for skilled workers soon exhausted the 
supply in the entire area. - 

the local school was one of the 
first to feel this impact. Prior to 1938 the 
school offered four courses in industrial arts 





xy Supervising Principal, ‘Sidney Central School, ‘Sidney, 





— Photographs by Charles Teed, Sidney, New York 


Architect's Perspective, Vocational Building, Sidney Central School, Sidney, New York. — Myron A. Jordan, 
Architect, Richfield Springs, New York 


present high-school building to an abandoned 
high school near by where an entire floor was 
available. 

At that time plans were also made with 
plant officials to set up a machine-shop course 


‘for high school graduates in the Sidney area, 


designed to train boys for the type of work 
done at the Scintilla Company. In 1939 a 
bond issue of $8000 was voted to start this 
program. Additional space in the. abandoned 


-high school was made available, and with 


some new machinery plus machinery donated 
by. the local plant, the program opened in 
September, 1939. Twenty full-time boys were 
registered that year. Additional state aid and 
federal funds, with registration fees, made the 
program self-supporting from the beginning. 


gram was designed for two groups to make 
full utilization of the shop possible. 

In August, 1940, the school was asked to 
set up a series of courses to train new em- 
ployees for the Scintilla Company, and as a 
result the original program for a two-year, 
posthigh school machine-trades course was 
abandoned in favor of the new program. Two 
classes had been graduated and a follow-up 
study showed that a year’s training had suc- 
ceeded in making the boys valuable 
employees. 

As the outbreak of the war drew closer, 
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The recitation room serves both for general academic 
work and mechanical drawing 





The milk testing bench in the agriculture shop is used 
daily for determining the quality of the milk produced 
on the students’ home farms 


hundreds of new families moved into Sidney 
and the surrounding area, and the school pop- 
ulation increased accordingly. After a thor- 
ough study of available facilities it was de- 
cided to remodel the building housing the 
vocational program for use as an elementary 
school. At the same time plans were formu- 
lated for another building to house the ma- 
chine-trades course, the industrial-arts pro- 
gram, and vocational agriculture. 

The Sidney School District at the time 
was carrying a bonded debt on the present 
high school building of nearly $300,000. This, 
plus other issues on a new elementary build- 
ing, a playground development, and an issue 
for new buses brought the total bonded debt 
to approximately 10 per cent of. the assessed 
valuation of the district; a figure above which 
a school district in New York State is not 
allowed to go without special permission from 
the New York State Board of Regents and 
a two-thirds vote by those voting-on the bond 
issue. 

In view of this and in view of the impact 
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| CORRIDOR 
TOILET _ 
o -= 
| 
ra | SIDNEY 
| CENTRAL SCHOOL 
AG. SHOP ; 
| sith VOCATIONAL 
i BUILDING 
i AG. RECIT, 22 x 30 
30 x 33 
Key: 1 Bench 11 Desk 
2 Wood Lathe 12 Lathe 
3 Sink 13 Drill Press 
4 Circular Saw 14 Surface Grinder 
5 Jig Saw 15 Tool and Cutter Grinder 
6 Band Saw 16 Power Hack Saw 
7 Grinder 17 
8 Bench Lathe 18 Universal Grinder 
9 Drawing Tables 19 Milling Machine 
10 Hack Saw 20 Miller 


of the war on the community, the Federal 
Government was asked for assistance under 
provisions of the Lanham Act. Application 
was inade for funds and a grant was made to 
the school district for the construction of a 
new building to house the vocational program 
and also for the remodeling of the abandoned 
high school into an eight-room elementary 
building. This grant totaled slightly more than 
$67,000. In the planning that followed, $35,- 
500 was allocated for the vocational program 
and the remaining $31,500 allocated to the 
remodeling. At first, it was thought impossible 
to construct a new building of the desired size 
in wartime for the money available, but when 
the four contracts were totaled, the final fig- 
ure was $35,818! A great deal of planning 
and economy had made this figure possible 
and a large amount of credit goes to the 
architect, Mr. Jordan, and to Mr. Fales and 
Mr. Lang of the New York State Education 


Department for the time devoted to the final - 


development of the plans. 

The building itself has an over-all length of 
103 ft., and a width of 74 ft. and 58 ft. The 
outside height is 15 ft. 5 in., and the ceiling 
height 11 ft. 9 ih. All walls and partitions 
with the exception of those in the toilet are 





21 Electric Welder 


of cinder block. Commercial steel sash and 
precast concreté window sills are used in the 
building throughout. The roof is of the dead- 
level, built-up type, laid over 7%-in. sheath- 
ing and 1-in. insulation. This is carried by 2 
by 12-in. wood rafters on steel beams. Steel 
columns located in the outside walls and parti- 
tions carry the entire roof load. Roof rafters 
are double bridged and left exposed. Heat loss 
with this type of construction seems to be 
relatively low. 

The foundation walls are of poured con- 
crete, 12 in. thick, 5 ft., below grade. The 
floor has a 2-in. cement finish laid over 2 
4-in. reinforced concrete slab over a 6-in. 
tamped gravel fill. It has been necessary on 
several occasions to use a concrete floor seal 
and paint throughout the building as the con- 
crete has a tendency to “dust.” 

.The building secures its heat, electricity, 
and water from the main high school building. 
Overhead unit heaters with fans heat both of 
the larger shops, and unit heaters and cast- 
iron radiation are used to heat the classroom 
and the agriculture shop. All of these are 
regulated by automatic temperature controls. 
All iffterior piping is carried in pipe trenches 
below grade. A circulating pump attached to 





Left: The tool crib. 


the hot-water line in the main building gives 
instant hot water throughout the building. 

Clocks in all of the rooms, as well as the 
fire alarm system, are attached to and con- 
trolled by similar systems in the main build- 
ing. Factory-type, R-L-M fixtures, 18 in 
number, light each of the larger shops with 
similar fixtures in the tool crib, office, finish- 
ing room, agriculture shop, and the machine 
shop. Fluorescent lamps lighting the display 
cabinet are controlled from the office. All cir- 
cuits in both the industrial-arts shop and the 
machine shop are operated from a single 
panel under the control of the instructor. 

Power for machines in the machine shop is 
obtained from a suspended 3-phase, 220-volt, 
375-ampere bus-duct. Wall outlets are located 
in all three shop rooms above bench level at 
5-ft. intervals. 

The classroom is of standard size, with 
blackboard on two sides. Bulletin boards 
cover a large part of the back wall. Aeblack- 
out curtain makes the room available for 
motion pictures and other visual aids widely 
used in this type of education. The wood- 
work in this room and all other rooms is oak, 
finished in natural color. Acoustics through- 
out the building are excellent due to the ex- 
posed ceilings and cinder block walls. 

The-agriculture shop has a small alcove for 
classwork, and a masonry milk testing bench. 
A large overhead door allows farm machinery 
to be brought into the room. 

The industrial-arts shop also has an over- 
head door, Windows and glass doors into the 
adjoining finishing room and office make 
supervision possible. Gas outlets in all three 
shops allow for heat-treating furnaces, and 
other gas-fired apparatus. The industrial-arts 
room has an area of slightly more than 1800 
square feet and is arranged at present to 
teach six units of work on a comprehensive 
shop basis. A gang sink “is located near the 
main entrance. Lumber is stored vertically, 
and blackboard and bulletin board space has 
been provided. 

The machine shop has a total floor area of 
slightly more than 2200 square feet and has 
machines and bench space for approximately 
25 workers. A masonry welding booth with an 
asbestos shield is located in one corner, and 
fumes ‘are exhausted by a motor-driven fan. 
This fan also is used to exhaust the dry 





Right: General view of the machine shop 


The industrial arts shop is organized on the general shop basis and provides 
work ranging from simple woodwork through metalwork and aeronautics 


grinders located near it. A tool crib, separated 
from the shop by wire screen} is used to store 
the small tools and equipment. Lockers and a 
gang sink are located near the front of the 
tool crib. Each machine is_ individually 
lighted. All equipment has been purchased 
new since 1939. with the exception of one uni- 
versal-type milling machine. The total invest- 
ment in machines and small tools is well over 
$35,000. 

The factory-type construction of the build- 
ing inside and out lends a shop atmosphere 
not often found in school shops, and in gen- 
eral has been found very satisfactory. After 
three years -of occupation, however, certain 
changes would be made if the building were 
to be reconstructed. As mentioned before, the 
dust from the cement floors.in the machine 
shop which has been a hazard to the precision 
equipment in this room, has been corrected 
by use of a cement sealer. The agriculture 
department is inadequate in size, but its de- 
sign has worked out satisfactorily. The build- 
ing should also have an additional classroom. 


Since aviation has become an important part 
of the industrial-arts program, a larger shop 
could be used in this department. The ma- 
chine shop, both in design and size, has 
proved very satisfactory. Two toilets would 
be included in plans for a new building as the 
need for training both sexes for industry 
would indicate. 

Since August of 1940, over 4000 men and 
women have received training in the War 
Industries Training Program operated by the 
school. Vocational education in Sidney is now 
a part of the entire community. It has created 
for the school excellent working relations with 
industry. It has shown that the school can do 
a specific job of training. Postwar plans are 
under way to renew the training of high school 
graduates for the machine trades and to make 
this an Area-Vocational School to serve the 
needs in a large radius about Sidney. 
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The Mechanic Arts School is a part of 
the free public school system of Evansville, 
Ind., and as such is operated by the board 
of education. Being a vocational school, 
it receives a certain amount of state and 
federal financial support in accordance 
with the Smith-Hughes and George-Deen 
Acts. 

The building houses a broad educational 
program designed: to meet the needs of 
Evansville as a growing industrial com- 
munity. In general, this educational pro- 
gram falls into two parts, the day trade 
preparatory school for boys of high school 
age, and the trade extension or adult pro- 
gram which includes apprentice training. 


Vocational Education in Evansville 
Vocational training in Evansville had its 
origin in 1903 when courses in cabinet- 
making and mechanical drawing were in- 
troduced at the old Evansville High school 
which is now Central High School. Nine 
years later the curriculum was expanded 
to include machine-shop practice and 
foundry practice. 

Gradually other new courses were added 
and the program was extended to other 
schools so that at the time Mechanic 
Arts School became a reality, each of the 
16 elementary schools had shops well 
equipped for offering generalized indus- 
trial-arts programs and each of the 
public high schools had provision for 
offering training in printing, mechanical 
drawing, woodworking, and auto repair. 
In addition, Central High School had a 
reasonably well-equipped machine shop 
and a trade extension program that had 





*Director, Vocational Education, Evansville, Ind. 


The Mechanic Arts School 


at Evansville 
W. 44. Pease” 


been in progress there since prior to 1917. 
A rotating shop technique was, and still is 
in use in the comprehensive high schools, 
and freshmen boys who have enrolled in 
the industrial-arts curriculum have an _op- 
portunity through these finding courses to 
make a better and wiser vocational choice 
than would otherwise be possible. 

Even though the industrial training pro- 
gram in Evansville was well advanced, 
community leaders early saw that training 
facilities, particularly in the higher skilled 
brackets, were inadequate. Early in 1936, 
the Evansville Foremen’s Club recom- 
mended to the board of education that the 
vocational education program be expanded 
to meet local needs and, at the same time, 
pointed out the shortage of skilled labor 
in Evansville. 

Also in 1936 the faculty. of Teachers 
College, Columbia University, was em- 
ployed to direct and carry out a survey of 
the public school system in Evansville. 
Certain commenis and recommendations 
made in the report of the survey staff 
corroborated the recommendations of local 
leaders. The report said in part “A local 
survey of vocational opportunities should 
be made to serve as a basis and a guide for 
the selection of types of courses and their 
content, as well as for the number of 
workers who may reasonably be expected 
to become absorbed into the local indus- 
tries.” The survey report further said 
“Vocational-industrial courses should be 
confined within a centrally located trade 
school, with enrollment open only to pupils 
at the 11th and 12th grade levels or to 
those who will soon be eligible by age for 
entrance into industry.” 

Because of the apparently growing need 
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and because of the keen interest on the 
part of local leaders, a vocational educa- 


tion advisory committee was appointed 


for studying the problem. This committee 


composed of industrialists and representa- 
tives of the Foremen’s Club and of organ- 
ized labor, immediately set to work under 
the chairmanship of the superintendent 
and in April, 1937, a trade and industrial 
co-ordinator was appointed upon the rec- 
ommendation of the advisory committee. 
The co-ordinator’: was appointed for the 
purpose of assisting the director of adult 
and vocational education in planning and 
developing a broad vocational program 
which, by thisetime, seemed almost sure 
to become a reality. Work began, and in 
accordance with the recommendations of 
the Columbia University Survey Staff, an 
industrial survey was conducted and the 
specific needs of the community were 
determined. 

The Vocational Education Advisory 
Committee, representing industry, labor, 
and the public schools, continued to study 
the problem and in a report to the board 
of education said that the committee mem- 
bers “unanimously believe that some sys- 
tem of specific trade training in a modern 
building is of vital importance at this 
time.” And,-so on June 25, 1937, the first 
steps toward the construction of a new 
school were taken by the board of educa- 
tion when the architectural firm of Fowler 
and Legeman was employed to prepare 
preliminary plans. 

Approximately, one month later, a 22- 
acre tract of land located on north String- 
town.Road between Wedeking and Dia- 
mond Avenues was purchased by the 
board. 

In January, 1938, the board of educa- 
tion approved preliminary plans prepared 
by the architects and sold a $250,000 bond 
issue to be used in the construction of the 
building and in part for the purchase of 
the ground. 

In the summer of 1938, ground was 
broken on the new site and in January, 
1939, Mechanic Arts School was a reality 
and opened the doors of its $200,000 
building for the first time to 150 day 
school students who were transferred from 
Bosse, Central, and Reitz High Schools. 

Just as expert planning laid the ground- 
work for a modern building, likewise ex- 
treme care was exercised in equipping the 
shop area of the school plant. Numerous 
craft advisory committees were employed 
in determining the amount and nature of 
the equipment to be purchased for the 
several shops. While some equipment was 
moved from the old Central High School 
shops, the purchase of additional equip- 
ment. totaling $80,000 in valué made 
necessary the utilization of an equipment 
purchasing committee composed of indi- 
viduals from the field of industry whose 
vocational pursuits included the purchas- 
ing of shop equipment. And so, when the 
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46 58 JIG SAW 68 PLANER (wood) 
49D0-ALL SAW 59 BAND SAW (wood) 69 RIP SAW 

$0 SURFACE LITE 60 SINK 70 VARIETY SAW 

51 PISTON 61 ACETYLENE TANKS { LATHE 

S2 FINGER BRAKE $3 PRATER 72 GRINDER 

53 SHEAR B&W DEVELOPER T TOLET 

54 METAL SPINNING LATHE 64 WASH TANK 

55 HYDRAULIC PRESS nee on O-D-wasy 8asin 
56 SPRAY BOOTH CUTOFF 

57BENCH SPEEDLATHE . 67 SHAPER 


school opened at the beginning of the 
second semester in January, 1939, 11 in- 
structors, several of whom came directly 
from the field of industry, and 150 stu- 
dents set about the huge task of organizing 
a new school in such a fashion as to obtain 
the maximum value from the opportunities 
that had been afforded by the board of 
education. Shop teachers found themselves 
in virtually a bare shop with no equipment 
set in place and with part of the equipment 
not yet on the floor. Through tireless 
activity and through universal cooperation, 
students and teachers together emerged 
from that first hectic semester with the 
feeling of ishment and with the 
shops completely outfitted and in operating 
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FIRST FLOOR PLAN 


because of their qualifications in terms of 
the specific requirements of their instruc- 
tional tasks. 

A boy in entering Mechanic Arts School 
is assigned to one of the six following shop 
areas, and is expected to pursue his studies 


_ therein during his stay at the school. These 


courses are: 

Aircraft Engine and Airplane Mainte- 
nance: Both courses lead to CAA examina- 
tion for licensing. 

Machine Shop: The school has two 
machine shops, the beginning shop and the 
advanced shop. Boys who desire to become 
skilled machinists or who eventually hope 
to become tool and diemakers enter the 
beginning shop where they learn basic 
bench operations and elementary lathe 
procedure along with other beginning shop 


techniques. He spends two semesters in the 


beginning shop, and then is transferred to 
the advanced shop where he gets more 


- advanced training, including screw ma- 


chine operations, tool cutting and grinding, 


milling machine operations, etc. The ad- 


vanced shop is exceptionally well equipped 
and a high level of training is possible in 
Machine Drafting: The Mechanic Arts 


School drafting room is equipped with 24 


modern drafting tables and complete blue- 


- print making facilities. Boys receive train- 


ing in various areas of drafting and design 


and attain a high degree of competence by 
the time they graduate. 

Sheet-Metal Shop: The sheet-metal shop 
is quite adequately equipped with such 
power devices as power shears, spot welder, 
press brake, and roller. The training in the 
shop is geared to the demands and needs of 
the local community and training includes 
pattern work as well as assembly work. 

Machine Maintenance: While emphasis 
in this shop is primarily upon machine 
maintenance or the repair and upkeep of 
machinery, training is also given in virtu- 
ally all areas of maintenance. Students 
receive instruction in wood and metal re- 
pair work, some plumbing and pipe work, 
spray and hand painting, and a small 
amount of welding. 

Mili Work: The mill room is exception- 
ally well equipped for giving training in 
mill work, cabinetmaking, and some pat- 
ternmaking. A great deal of emphasis is 
also placed upon the upkeep and mainte- 
nance of power driven mill room equip- 
ment. 

Electrical Maintenance: The electrical 
maintenance course is primarily designed 
to fit boys for Evansville industry. How- 
ever, training is given in phases of electri- 
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cal installation as well as in the mainte- 
nance area. Students install conduit, repair 
electrical appliances and fixtures, and 
rewind and rebuild motors. 

Each student spends approximately one 
half of his scheol day in the shop of his 
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choice. The remaining half day is about 
equally divided between related technical 
instruction and nontechnical work. The 
related technical area includes work in 
related mathematics and related science, 
both of which are taught as subjects ap- 
plied to the student’s particular shop area; 
related blueprint reading is also taught. 
The one fourth of the day which is given 
over to nontechnical instruction includes 
work in practical English and social 
studies, both of which are taught in a 
unique fashion planned to meet-the needs 
of Mechanic Arts boys. 

Because of the extreme importance of 
safety in the industrial picture today, con- 
siderable emphasis is placed on that area 
in Mechanic Arts School. Students -are 
given both formal and incidental training 
in industrial safety. 

Unlike many trade preparatory schools, 
Mechanic Arts School has retained a large 
number of desirable features of the com- 
prehensive high school. The extracurricular 
program at the school includes student 
clubs which meet weekly, an intra-mural 
athletic program, noon recreational pro- 
grams, weekly assembly programs, and 
some out-of-school social functions. School 
spirit isan important thing at Mechanic 
Arts, and the boys have developed a pride 
in the school and al] that it stands for. 

While Mechanic Arts School, at the 
present time does not grant a high school 
diploma, nevertheless, when a student has 
finished his trade preparatory training at 
the school he simultaneously receives his 
regular high school diploma from the com- 
prehensive high scheol from which he 
came. 

Admission ‘to Mechanic Arts is only by 
transfer from one of Evansville’s four high 
schools. Students moving to the city must 
first transfer their credits to one of the 
public high schools. 

Only students.who are either 10A’s or 
11B’s at the time of application will be 
considered. In order to apply for admis- 
sion, a student must have: 

1. Four credits in English. 

2. Two credits in social studies. 

3. Two credits in mathematics. 
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4. Completed graduation requirements 
in health and gym. 

5. A minimum of 16 credits in solid 
subjects. 

6. The approval of his parents and an 
understanding that he will not request to 
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SECOND FLOOR PLAN 
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be returned to his home school before the 
end of the semester. 

After students have become 12A’s and 
have reached the age of 18, they are ex- 
pected to register with the co-ordinator. 
During the 12A semester, the co-ordinator 
holds numerous group and individual con- 
ferences with the students in order to help 
them to understand the importance of the 
proper approach in the job. interview and 
similar personal problems which are apt to 
arise when a young man is seeking or has 
obtained employment. 

The statement is frequently made that 
Mechanic Arts School does not “place’’ 
any student. In no sense does the school 
guarantee a boy a job. However, as the 
co-ordinator goes about in the community, 
he is continually in contact with personnel 
directors, foremen, and others in employ- 
ing capacities. Through this intimate con- 
tact, he is continually determining the 
employment needs of the community and 
can be a tremendous help to the student 
who is leaving the school. 

Even after a student leaves the day 
school, the school is still interested in him. 
An important phase of the co-ordinator’s 
work is his follow-up activity wherein he 
continually watches the progress of boys 
who have graduated from the school 


This work is extremely important for: 


two reasons, First, by watching the boy 
and keeping in contact with him, the 
co-ordinator is able to encourage him to 
continue his training in the adult or ap- 
prenticeship programs at Mechanic Arts 
School. Second, through close observation 
of those who have gone out from the 
school, it is possible for the co-ordinator 
to know the strengths and weaknesses of 
the training that has been given in the 
past, and, consequently, to report back to 
the dean and the instructors in the school, 
in order that instruction in the future may 
be more effective. 

The school has a complete modern cafe- 
teria which is operated under the super- 
vision of the director of cafeterias of the 
public schools. Excellent, well-prepared 
food is served each noon at reasonable 
prices. However, studen -may bring their 
own lunches if-they , and a: 
ments have been made 
the tables and — facilities of the 
cafeteria. 





‘ vided 





Surveys conducted in the school indicate 
‘that the cost of attending Mechanic Arts 
School in general is neither higher nor 
lower than is the cost at the comprehensive 
high schools. The cost of books and per- 
sonal supplies compares very favorably 
with that of the high schools and every 
effort is made to prevent the cost from 
being-excessive. 

Emphasis in the day school is upon the 
social, vocational, and emotional growth 
and: adjustment of the student. All phases 
of this instructional program are highly 
individualized but sufficient group activity 
is included to allow adequate socialization 
of the student. 


The Adult Education Program 

Unlike many Indiana cities which dis- 
carded their adult education programs 
during the first depression, Evansville has 
had a night school program which has 
operated continuously since prior to 1917. 
In addition, it is well to point out that 
during the second semester of the school 
year 1939-40 the adult education program 
of the Evansville Public Schools was the 
largest in the state of Indiana with some- 
thing like 2400 adults participating in the 
various phases of the program. 

In all phases of the -adult education 
program competent instructors are chosen 
by the director of adult and vocational 
education in conjunction with the group 
or groups concerned in the training pro- 
gram. In all instances these instructors 
are men who are recognized as experts in 
their crafts, and every effort is made to 
select men who are competent and quali- 
fied to handle the instruction of the group. 

Because of the broad scope of the adult 
program, it is broken down here into four 
general categories, each of which: follow: 
regular evening trade extension classes; 
foremen conferences; apprenticeship class- 
es; specialized programs. 

Standard evening school courses are 36 
hours in length and meet- one night per 
week for 12 weeks. Specialized courses of 
longer or- shorter duration may be offered 
when a need arises. 

The regular evening trade extension 
courses are made possible through financial 
support from state and federal funds, and, 
consequently, their administration is sub- 
ject to certain regulations. In. general, 
regular evening trade extension classes are 
open to persons who are 


1. Over 16 years of age, 

2. Not enrolled in school, . 

3. Who .are or have been employed in 
ae emeiee related to the course offered, 
an s 

4. Who can profit by the instruction. 

The basic enrollment fee for each course 
is $1.50. In certain instances, additional 
charges are made for courses using special- 
ized equipment or materials. 

The director of adult and ‘eocational 
education reserves the right to discontinue 
the meeting of any class provided there is 
not a minimum of 15 students 
PP conte be issued to all enrollees 

success complete any course pro- 
they have been in Bebe eins at least 
80 per cent of the time 
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2. Diesel Engi 

3. Elec. Maint. I and II 
4. Machine Shop I and II 
5. Machinery Handbook 
6. Measuring Instruments 


7. Mech. Drawing I and II 
8. Metal Finishing, Rust Proofing, and 


-9. Refrigeration Service 

10. Sheet Metal Layout 
_ 11. Shop Math. I and IT 

12. Slide Rule 

“13. Welding ; 

Competent conference leaders are se- 
lected by the director of adult and voca- 
tional education in conjunction with the 
group or groups concerned. 

Another specialized phase of the trade 
extension program is the apprenticeship 
training ; 

Between the time the building was 
opened in January, 1939, and December 
15, 1944, the trade extension, N.Y.A., 
National Defense and War Production 
Training programs, 27,962 persons re- 
ceived training for a total of 2,240,683 
training hours. 

A total of 643 students have graduated 
from the two-year course at Mechanic Arts 


School up to and including the first 
semester of the year 1944-45. 


Advantages of Factory Type 
Construction 

All electric wire, air, gas, and water 
lines are overhead. Changes in layout are 
easily and quickly made because of this 
feature..Three woodworking machines are 
the only exceptions. With the pipes over- 
head, expansion and contraction of train- 
ing areas was simplified. This was a great 


. advantage during the peak of war produc- 


tion training when it was necessary to set 
up 160 aircraft work stations. Students 
are easily adjusted to industrial plants 
because of factory type construction of 
the school. The only change which would 
be helpful would be the erection of a small 
glass enclosed class room in the area taken 
up by the screw machines. The seven saw- 
tooth sections with glass areas on the north 
side furnish excellent light to the. entire 
shop area. 


Mooseheart’s New Industrial-Arts 
Woodworking Shop 


At Mooseheart it has long been ac- 
cepted that a well-organized woodworking 
course for junior high students is highly 
desirable for a number of reasons, the most 
important being that in this shop studénts 
are introduced to and familiarized with 
shop organization and procedure. 





*In charge of shop installation and course development, 
l. 





Gerieral view of Mooseheart’s new industrial-arts woodworking shop 


9. A. Brandt* 


It has also been determined that the 
effectiveness of a woodworking course de- 
pends to a great extent upon how thor- 
oughly the shop is equipped with tools, 
machines; and the like. Several years ago 
funds became available for thoroughly 
streamlining our woodworking shop. It was 
to have all new equipment and new 
quarters. 

Installation was postponed pending a 


rte memes 





































survey to determine up-to-date practices 
and equipment improvements. 

While funds were available for all nec- 
essary equipment, the aim has been not to 
overequip, but rather to plan a shop that 
would be complete in every respect, pro- 
vide for efficient organization and serve as 
a model that could be duplicated in any 
school. 

This article will not cover in detail all 
the features of equipment and organization 
but will only present an over-all picture of 
the entire shop. Details will be covered in 
future articles with the hope that such in- 
formation may prove of value to any teach- 
er or school executive contemplating the 
installation of this type of shop. 

The. basic objectives of Mooseheart’s 
woodworking course are as follows: 

1. To develop an understanding of shop 
organization and procedure. 

2. To develop the ability to undertake 
the intensive prevocational training that is 
offered through the regular vocational 
shops. 

3. To establish an intelligent attitude 
relative to the woodworking field as a 
vocational opportunity. 

4. To develop an understanding and 
skill in using the common woodworking 
tools, machines, and materials. 

Supplementing the foregoing objectives, 
such knowledge and skills will prove useful 
to the student in the maintenance of his 
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Fig. 1. Four-station bench showing toolbox and student's work compartments. 


Fig. 3. Toolbox cabinet in toolroom 


future home, and provide a foundation 
upon which to build:an interesting hobby 
or a profitable avocation. 

The floor space of the new shop is 22 ft. 
6 in. wide by 83 ft. long. At one end a 


Fig. 5. Staining and finishing cabin, 
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individual tools: 


space 9 ft. by 22 ft. 6 in. is divided into 
two floors. This space is used as an in- 
structor’s office, toolroom, and storage 
space for lumber and other supplies. One 
side- of the shop. consists entirely of 
windows. 

The floor which was of rough concrete 
presented difficulties in sweeping and a 


_constant source of trouble in that it dulled 


or broke tools dropped on it. To overcome 
this difficulty a mastic floor covering ¥% in. 
thick was troweled on over the concrete. 
To completely eliminate dust three coats 
of floor or gym seal were applied to the 
mastic. The result is a floor that is easy to 
clean, attractive in appearance, and one 
that materially reduces tool damage. 

Equipment is provided for a class of 16 
students but since floor space was limited, 
and since there was no standard bench 
available that would fully meet our re- 
quirements, the 4-station bench embodying 
a number of special features was designed. 
These benches have a 6 by 6-ft. working 
surface and were constructed by Sheldon 
and Company. In actual use these benches 
have proved exceptionally satisfactory in 
every respect. 


Re ss 


- Fig. 4. Tool crib for general tools. 
Check board is shown at the left 


Individual tool equipment is complete 
and of the best quality. Because it is de- 
sirable to limit the use of individual tools 
to one boy per each section, and to pro- 


with working surface in open position. Fig. 6. Staining and finishing 
binet showing lower compartments 


ae 
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Fig. 7. Movable hand screw and clamp rack 


Fig. 8. Machine-parts cabinet . 


vide an efficient method for the care and 
constant checking of these tools, and be- 
cause conventional methods were found 
inadequate, a specially designed toolbox 
was developed for this purpose. The box 
provides a space or compartment for every 
individual tool. As shown in Figure 2, the 
toolbox was left open at the bottom to 


Twenty toolboxes were built and fully 
equipped with tools. The extra boxes are 
stored in the end section of the cabinet 
and their removal prevented by the panel 
shown in Figure 3. All tools are perma- 
nently marked by having - numbers 
stamped or etched into convenient surfaces. 

Each student is assigned a shop number 
and general tools and machines are 
checked out of the toolroom by the use of 
checks. To eliminate the constant replace- 
ment of these checks due to loss, they are 
not issued to the students but kept on the 
checkboard shown in Figure 4. 

The accumulation of stains, oils, paints, 
and other inflammable materials that nor- 
mally become a part of a shop detract 

’ from its appearance. They also constitute 
a fire hazard. To overcome these condi- 
tions the staining and finishing cabinet 


shown in Figures 5 and 6 was constructed 
and installed. It is completely lined with 
galvanized steel. It provides space for ma- 
terials in use, and the storage of reserve 
materials in the lower compartments which 
may also be used for the storage of stu- 
dents’ work being finished. The most im- 
pertant feature of this cabinet is that it 
provides. a convenient, easy-to-clean work- 
ing surface where finishing work can be 
done, and prévents the defacement of 
workbenches. This patented cabinet incor- 
porating many new features will be avail- 
able after the war. It will be constructed 
of steel. 

Due to the small amount of wall spac 
available, a 34 in. by 4 ft. by 8 ft. plywood 
panel was set in a frame mounted on 
casters. On both sides of this panel, racks 
are provided for all hand screws, bar and 
C clamps and the entire pan<1 can te 
quickly moved to any part of the shop 
where clamps are being used. See Figure 7. 

In this shop all gluing is done on the 
metal covered bench shown near the stain- 
ing and finishing cabinet in Figures 5 and 
6. 

Mounted on the wall, convenient to the 
various power machines, are cabinets with 
racks provided for holding saws, dado 


Fig. 9. Lathe tool and instruction sheet holders 


head, and all supplementary equipment 
and adapters for the varidus machines, as 
shown in Figure 8. 

The power machine equipment includes 
two Walker Turner Variable Speed Wood 
Lathes. On the wall back of these lathes 
are mounted instruction sheet holders and 
to the left of each lathe is a removable 
tool rack holding a complete set of wood- 
turning tools, oil stone, gauge slip, dividers, 
pencil, and rule. Sez Figure 9. When not 
in use this lightweight rack is checked in 
at the toolroom. The bottom of the rack 
is made of dowel rod. The rack was de- 
veloped from a drawing and description by 
W. E. Warner which appeared on page 
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351 of the October, 1943, issue of Inpus- 
TRIAL ARTS AND VOCATIONAL EDUCATION. 

Another device necessary because of the 
lack of wall space is a small blackboard 
mounted in a frame and hung with sash 
weights so. that it can be pulled down for 
use or pushed up out of the way when not 
in use. This is necessary so that it does 
not block the view from the toolroom or 
office at any time. In the foreground in 
Figure 10 is shown the instruction-demon- 
stration bench. On the demonstration 
bench is also shown a cabinet and rack for 
displaying and caring for a set of Stanley 
tool charts. 


Individual Tool Sets 


1 8-in. dividers 

1 Sloyd knife 

1 Butt gauge -. 

1 6-in. try square 

1 ery ‘6. 3 

1 Each %-, %-, K%-, 
Y-, %-, and 1-in. 
socket butt, bevel 
edge, wood chisel 

1 2-ft. rule 


Panel saw 

Rip saw 

Mallet 

Claw hammer 

Oil stone 

9-in. smooth plane 

Block plane 

6-in. carpenter’s 
pincers 

12-in. backsaw 


ie ee ee 


“a 


General Tools 


28-in. rip saws 
28-in. panel saws 
Bevels 
Handy clam 
set auger bits ce to 1 in. 
set machine auger bits 4 to 1 in. 
Assorted size nail sets 
Rose countersinks (bit stock) 
Machine countersinks 
Router bits % to % in 
Plug cutters % and 5% in. 
jobber’s drills 
numbered drills 
Bit gauges 
Cabinet scrapers 
Spoke shave 
Miter saws 
Philips screw drivers 
Assorted screw drivers 
zigzag rules 
10-in. carpenter’s pincers 
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2 
2 
4 
6 
1 
1 
8 
2 
2 
5 
2 
1 
1 
3 
8 
4 
2 
2 
7 
3 
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Fig. 10. Counterbalanced blackboard 


button pliers 

Putty knives 

2-in. socket type chisels 

144-in. socket type chisels 

%-in. by 8-in. socket type chisels 
3-in. tinner’s snips 

Adjustable hack saw 
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Glass cutters 
22-in, jointer plane 
14-in. jack planes 
Emery wheel dresser 
Burnisher 
» Combination bevel and plumb 


lat tat on en ne ne 


l-in. rabbet planes 
6-in. monkey wrench 
14-in, monkey wrench 
Shoot board 


Miter box ‘arlivstable) 
Portable belt sander 
Circular glass cutter 
wood-turning tools 
8-in. draw knives 
Braces 

Breast drill 

Hand drills 

24-steel squares 
Coping saws 
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The Shop at the Minidoka Project 


Industrial-arfs teachers in any school 
today are facing the problems of securing 
instructional material. Due to war restric- 
tions these are, to a large extent, unobtain- 
able. Here at the Minidoka Relocation 
Project, we also must justify the use of 
any critical material for a particular need. 
Lumber, solely for instructional use, is 
simply not obtainable. With this restriction 
in mind, a course in carpentry was offered 
in the fall of 1943, to take the place of 
the traditional industrial-arts courses. The 


*War Relocation Authority, Minidoka Project, Hunt, 
Idaho. 
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curriculum was planned in such a way that 
senior shop classes were held either for the 
full morning or the full afternoon. Students 
at first built such small buildings as A type 
hog house for use on the farm. As their 
abilities increased, larger construction proj- 


ects were undertaken. Very soon the need 
for housing the industrial-arts activities 
for the school became apparent. A building 
for this purpose had been authorized, the 
materials had been purchased and the plans 
had been anes for over a year, but due 


School shop, Minidoka Project, Hunt, Idaho 
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Minidoka high school shop 
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Section through shop 





Starting the building 


to the lack of labor this project had been 
delayed because the need for other facilities 
on this project was more urgent. With the 
success this class had shown in the comple- 
tion of smaller tasks, the question arose 
whether this larger task of constructing 


Reinforced Brick Masonry 


the school shop was within the capabilities 
of these two classes. These classes had an 
average enrollment of ten, one group meet- 
ing in the morning and the other in the 
afternoon. After much deliberation the task 
was undertaken. 


Much has been written about the evacu- 
ation of the Japanese from the West Coast 
to relocation centers. In this article we are 
only interested in the make-up of this 
particular group of boys through whose 
efforts this building was completed. In age 
they conform to any typical senior high 
school group, ranging from 16 to 18 years. 
None of these students had any previous 
experience in the building trade, nor were 
their parents in any way connected with 
this vocation. Their parents, to a large 
extent, were keepers of small shops or 
maintained small truck farms. All of the 
boys had been born in the United States. 
Prior to evacuation, they had received their 
education in the regular public schools, and 
in all respects they are citizens of the 
United States, like your boys and mine. 

All the work in the construction of this 
building was done exclusively by these 
boys, and all the guidance they received 
was that of one shop teacher. The leveling 
of the building site, hauling the sand and 
gravel, the painting, as well as the carpen- 
try work has all been the product of their 
endeavors. 


—IlIts Values 


in School Building Construction 
Hany C. Plummer and EF. F. Wanner’ 
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ability are well known and have been demon- 
strated by both laboratory tests and the 
satisfactory performance of structures over 
periods of many years, and through the use 
of reinforced masonry the designer may utilize 
these properties and at the same time obtain 
a structure highly resistant to bending forces 
but similar in appearance to the conventional 
types of brick or tile construction. 

The use of reinforcing steel in combination 
with masonry is not new. In fact, it was 
discovered over 130 years ago by the eminent 
British engineer, Marc Isambard Brunel. How- 
ever, prior to about 1922 little effort was made 
to assemble a record of the performance of 
reinforced masonry structures or to estab- 


lish design formulas and working stresses 
suitable for use in the design of structures. 

In 1922, Mr. A. Brebner, Under Secretary 
of the. Government of India, Public Works 
Department, published a report in two volumes 
entitled “Notes on Reinforced Brickwork” 
in which he describes the brick masonry con- 
struction built by the local Indian govern- 
ment, and suggested formulas for the design 
of reinforced masonry. 

Subsequent research sponsored by the Brick 
Manufacturers Association of America and 
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continued by the Structural Clay Products 
Institute has contributed much valuable ma- 
terial to the literature on reinforced masonry 
and in 1932 the Reinforced Brick Masonry 
Research Board, predecessor of the present 
Structural Clay Products Research Board, was 


FBT FaRAPET WALL 


Figure ft 


RBIM STEELTYD CONSTRUCTION 


grown rapidly. Prior to the war, most of the 
larger structures were built in southern Cali- 
fornia where all buildings must be designed 
to resist earthquake forces; however, since 
Pearl Harbor and the emphasis that has been 
placed on designs to resist bomb blast, as 
well as the effort to conserve critical materials, 
including both steel and lumber, many large 
structures in the East have utilized reinforced 
masonry. Among the latter are the Naval 
Bomb Site Factory at Indianapolis, an air- 
conditioned windowless building; approximately 
500 feet by 1000 feet in area with reinforced 
curtain walls approximately 50 feet high; and 
the Marine Corps’ Camp Lejeune, New River, 
N. C., where over 6000 masonry lintels having 
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Baruch Corporation, General. Contractors, at 
‘a cost of $2,004,000. This project consists 
of 112 two-story buildings with 8-inch-thick 
reinforced walls for the first stories and 7-inch- 
thick reinforced walls for-the second stories. 
Reinforced ; y was also used for the 
construction of the Walt Disney Studios, 
Hollywood, Calif., which is wall bearing con- 
struction with 8-in-thick reinforced walls, 3 
stories high. 
Adaptability of 
Reinforced Construction 
Reinforced masonry built of brick or solid 
masonry units is best adapted to the construc- 
tion of beams, columns, and walls which may 
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spans of from 3 to 12 feet were constructed be subjected to high compressive as well as 


of reinforced masonry. 


bending stresses. Reinforced hollow masonry 


Reinforced brick masonry has also been is adaptable to the construction of floors or the 
used for the construction of rural housing in walls of circular storage structures such as 
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organized. This board is composed of masonry 
experts from engineering schools, outstanding 
consulting engineers, and other authorities on 
structural engineering. A comprehensive re- 
search program has been outlined, and the 
board has done effective work in directing and 
co-ordinating tests on masonry materials, and 
on both plain and reinforced masonry. - 


Modern Developments 


During the past 10 years the use of re- 
inforced brick masonry in this country has 
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Mississippi where it was found that the cost 
of the reinforced brick homes was less than 
similar designs in frame. ; 

During the past few years hundreds of 
thousands of square feet of precast reinforced 
tile floors have been installed in hospitals, 
housing projects, schools, and similar struc- 
tures. The school building at Burlington, 
Towa, constructed in 1937, designed by 
Holabird and Root, Chicago, Ill, with tile 
floors. is typical’ of this construction. 

Recent projects constructed in California 
include the FPHA Ramona Gardens 


Housing 
Project at Los Angeles, designed by Housing 


Architects, Affiliated, and constructed by 





silos and bins in which the principal stresses 
are tensile. : 

For school-building construction, reinforced 
masonry is particularly well adapted for 
parapet walls, lintels, spandrel beams, columns, 
retaining walls, and floors. 

Parapet walls are one of the most vulnerable 
elements of the average masonry ‘structure. 
Being exposed to the weather on both sides, 
the masonry is subjected to frequent cycles 


of freezing and thawing and if, as often hap- 


pens, the coping is not watertight, excessive 
amounts of water may enter the masonry. 
The situation is further aggravated due to. the 
relative inaccessibility of the parapet and the 
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made a part of the exterior 
Lintels of reinforced brick or tile masonry 
than most other types and also 








watertight, and that leakage frequently occurs 
at this point. The reinforced masonry lintel 
requires no painting ‘and can be relied upon to 
give satisfactory service for the life of the 
structure. . 

Frequently retaining walls are used in the 
development of school property and, where 
these walls are constructed of reinforced 
masonry, they can be built of materials which 
will harmonize with the school buildings and 


‘ ‘enhance the general appearance of the school 


grounds. : 
Reinforced brick masonry can also be used 
effectively in the construction of basement 
walls or the walls of boiler rooms; the 
latter of which may be from 15 to 20 feet 
high. It is recommended that reinforcement 
(one %-inch round rod in 8-inch-thick walls 
¥-inch round rods in 12-inch-thick 

walls) be placed around all openings to prevent 
of the masonry which may result 


in ‘orced tile floors or combina- 


joist floors have been 
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Figure- 5 


used extensively in the construction of school 
buildings and are particularly well adapted for 
this purpose. In addition to their fire safety 
they have greater rigidity than many other 
types of floor, which not only gives lateral 
support to the building but reduces vibration 
due to movement of the occupants. Tile 
floors have also been found to be less subject 
to volume change during and after setting than 
solid concrete slabs. 


Cost and Design Values 

California contractors who are familiar with 
the construction of reinforced brick masonry 
consistently submit lower bids on walls of 
reinforced brick than of reinforced concrete. 
This difference is due primarily to the savings 
effected by the elimination of forms for 
vertical walls. The elimination of forms also 
conserves lumber and this factor may be 
expected to be an important consideration 
for postwar construction. Masonry contractors 
who have built reinforced masonry structures 
state that the difference in the cost between 
reinforced and unreinforced masonry is little 
more than the cost of the reinforcing steel 
used. 

Reinforced masonry is designed to resist 
bending as well as compressive forces and it 
is essential that all joints in the masonry be 
completely filled. The method recommended 
for accomplishing this is to fill all interior 
joints with grout which is obtained by adding 
sufficient water to.the mortar to give it a 
fluid consistency. 

Since strength is usually of primary im- 
portance in reinforced masonry structures, 


_ only high strength mortars are recommended. 


The American Society for Testing Materials’ 
specifications for mortar for reinforced brick 
masonry require a mixture of one part 
portland cement, one-quarter part hydrated 
lime, and three parts sand by volume. This 
mortar has been used extensively in the con- 
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struction of reinforced brick masonry struc- 
tures with very satisfactory results. 

The strength of reinforced brick masonry 
is related to the strength of the mortar and 
the strength of the brick. Working stresses 
in flexure and bearing are best obtained by 
determining the compressive stress of prisms 
of masonry built of the same brick and mortar 
that will be used in the construction, and 
then basing these working stresses on the 
ultimate compressive strength of the masonry. 
Working stresses of from 25 per cent to 33 
per cent of the ultimate strength are recom- 
mended. Working stresses for shear and bond 
are based on tests of full-size walls or beams, 
The Uniform Building Code of the Pacific 
Coast Building Officials Conference, 1940 edi- 
tion, includes the following working stresses 
for grouted masonry: 


Shear (no web reinforcement).... 30 psi. 
Shear (with web reinforcement 
taking entire shear)............. 60 psi. 


Bond (deformed horizontal bars).. 80 psi. 


A Typical Construction 

Figures 2, 3, and 4 illustrate three types 
of reinforced brick masonry construction, all 
of which were developed in southern Cali- 
fornia. In 1937, the Los Angeles Verniont 
Avenue School was constructed of reinforced 
brick masonry using units of the type illus- 
trated in Figure 4. 

This school was designed by the architects 
of the Los Angeles board of education and 
Mr.. Charles A. Fork, consulting structural 
engineer. In an article describing this project, 
Mr. Fork states: 

“The new Vermont Avenue School in Los 
Angeles, Calif., is an outstanding example of 
what can be done to make brick construction 
safe in an area subject to earthquake shocks. 

“The east and west wings of the schools are 
two stories high, connected in front with a 
one-story unit: The horizontal floor area is 
38,700 square feet. Total cost of the building 
proper was approximately $180,000 or $4.62 
per square foot of floor area. The school cost 
less than a similar job of concrete. This is 
significant in view of the fact that face brick 
were used to face the 13-inch exterior walls 
and interior corridors. 

“Unusual features in this school are the use 
of shaped brick, and the grouting method for 
filling the interior joints. 

“The walls are distinguished from the usual 
type of reinforced brick masonry in that 
definite channels are provided for a grout 


core around the reinforcement. This is ac- . 


complished by the use of three different brick 
shapes; the standard unit for general filler 
purposes, the 3% unit to provide growt space 
for the vertical reinforcement, and the % 
or narrow unit to provide grout space for 
horizontal reinforcement. 

“By the use of these units, it is possible to 
place the reinforcement nearer the faces of 
the wall, and thus increase its effective depth. 
Greater assurance of securing a good bond 
between steel and masonry is obtained by the 
large grouting space. A very notable feature of 
the 34 unit is its extreme flexibility for ac- 
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commodating any spacing of vertical rein- 
forcing bars. The bar spacing need no longer 
be in multiples of brick dimensions. If the 
unit laid in the usual manner does not clear 
the bar, the unit is simply reversed, thereby 
moving the channel 4 inches forward. One 





tion. The tile beams are usually precast at 
the building site, although some tile manvu- 
facturers. precast them at their plants for 
projects where they can be economically de- 
livered by truck. 

Extensive tests have been made of precast 





Figure 7 


unit provides a 4-inch channel, while two 
units placed adjacent to each other provide an 
8-inch channel. In general, it is advisable to 
maintain a maximum bar spacing in order 
to provide sufficient working space for brick- 
laying. In this job, a spacing of 2 feet 2 
inches was used, wherever possible, for the 
vertical bars, and a spacing of 2 feet 0 
inches for the horizontal bars. When it became 
necessary to increase the steel area, either the 
size of the bar was made larger or the bars 
were grouped two in a channel.” 

Figures 5, 6, and 7 illustrate typical types 
of precast reinforced-tile-beam floor construc- 


tile floor beams, some of which are reported 
in Research Bulletin No. 236 of the Agricul- 
tural Experiment Station, Iowa State College. 

Indications are that the use of reinforced 
masonry construction will continue to expand 
in the postwar era and the Structural Clay 
Products Institute is now devoting a large 
part of its research program to an investiga- 
tion and study of methods of design and 
construction of reinforced masonry. As this 
research is completed, the results will be made 
available to the construction industry through 
publications of the Institute, technical articles 
and reports of the research laboratories. 





Architectural Drafting Department 
and Technical High School, Grand Rapids, Mich. 








—-"A fof © = ee oe ee fe 


ree 





Bisel 88 .BFERES ORES 


ast 


SeFF asec ane Sk 





G. Warold Sllutus 


top can be replaced every 4 or 5 years for 
a cost of approximately 75 cents. The 
maple bench top is also suitable for use 
without the masonite covering. 

2. The legs and frame of the bench can 
easily be repainted by students at regular 
intervals. This frame becomes a splendid 
project for teaching the instructional unit, 
How to Apply Paint. 

3. The drawing board is easily stored 
and replaced. 






nation Planning and Work 
tion for Industrial Arts 


of at least 30 in. and with at least two 
bolts in each top. Bolts to be % in. in 
diameter with 1-in. diameter flush fillister 
nuts, Corners shall be rounded on 1}4-in. 
radius. The maple top under masonite 
shall ‘be finished natural color and var- 
nished two coats. 

In addition, a sheet of 54-in. tempered 
masonite the exact size of the wood top 
shall be provided with edges beveled as 
glued with waterproof glue. Tops to be re- 
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Details of industrial-arts bench 


4: The swinging stool is also useful for 
such work as linoleum block cutting, tool- 
ing leather, and chip carving. 

5. The stool may be adjusted for height. 

The Detroit schools purchased through 
competitive bids the specifications for the 
combination planning and work station are 
as follows: - 

Bench shall be 42 in. long by 22 in. 
wide by 32 in. high, overall. The working 
surface shall base cabinet ap- 
proximately 7 in. at either end to provide 


woodworking vise. 
Bench top: Material shall be selected 


-edge grain maple, kiln-dried to a moisture 


detailed and shall be held in place on the 
top surface by means of maple strips 4 in. 
thick by 2 in. wide, machined as detailed. 
Strips to be fastened to the edge of maple 
top with oval head plated screws. Tem- 
pered masonite shall be oil finished and 
retaining strips shall be finished school 
brown. 

Bench dog holes for 34-in. shank dogs 
shall be bored through both the masonite 
cover and the wood subtop at 3%4-in. in- 
tervals crosswise of the top at one end 
and in line with the center of the top edge _ 
of the vise jaw. oor 

The base cabinet shall be fabricated of 
selected maple. Legs to be 154 by 2 11/16 
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in., apron rails to be 344 by 1% in.; brace 
rails to be 3 by 1% in. All joints to be 
mortised and tenoned and further rein- 
forced by 5/16 by 4% in. squarehead ma- 
chine bolts. 

Each bench shall be provided with an 
attached adjustable stool, securely bolted 
and screwed to the right front leg as 
detailed. The adjusting screw for the stool 


bracket shall be accurately machined from . 


H.R. steel stock 1 in. in diameter and 
6 in. long. The hook, arm, and seat plate 
shall be cast gray iron, the entire assembly 
to weigh not less than 7 Ib. 

The stool seat shall be of maple material 
at least 11 in: in diameter by 1% in. 
thick, with the top edge neatiy rounded 
and smoothly sanded ali around, and shall 
be securely attached to the seat plate by at 
least three No. 14 by 1-in. f.h.b. screws. 

The bench shall be further equipped 
with a continuous screw parallel bar vise 
fitted with wood handle and provided-with 
metal dog in front jaw, so designed that it 
cannot be removed without the use of 
tools. The vise shall open 10 in. and have a 
jaw not smaller than 3 by 7 in. with a 
minimum weight of 30 lb. for the com- 
pleted vise. The continuous screw shall be 
1 by 18% in. finished size. The parallel 
bars shall be 7%-in. stock and shall be tied 
at the outer ends by. a heavy yoke to hold 
the alignment. 





A comfortable planning station. The adjustable stool swings under the 
bench for manipulative work 


Provisions shall be made for storing a 
basswood drawing board % by 16 by 21 
in., below the apron rail as detailed. The 
¥% by 16 by 21-in. board shall be pro- 
vided with this bench as specified. 

Benches shall be finished in shop gray 
to match selected color as specified. The 


stool castings shall be painted black and 
the stool seat shall have a natural finish. 
Heavy angles with screws, together with 
expansion shields, if necessary, shall be 
provided for'securely fastening the benches 
to either wood or composition floors, one 
angle to each leg. 


More About The General Shop 


During the recent years of rapid ex- 
pansion of industrial arts the general shop 
has grown up as a definite part of the 
whole program. A great deal of information 
is being assembled concerning various 
phases of the general shop; comparative 
studies help to indicate progress and trends. 
The following is a condensed report of such 
a study’ in which specific general shop pro- 
grams were surveyed during the school 
year 1942-43. 

The majority of indications point to the 
general shop as rendering its greatest serv- 
ice at the junior high school level and in 
the small schools. Hence, the investigation 
is stressed in these two areas by gathering 
the data principally from one-teacher shops, 
representative of the two groups. 

A selected list of one-teacher general 
shop programs was obtained through the 
recommendations of industrial-arts depart- 
ment heads in teacher-education institu- 
tions. These recommended programs were 


*Union High School, Corning, Calif. 

*Report from a thesis study by the author entitled “A 
Survey of Certain Phases of Selected General Shop Pro- 
grams in Secondary Schools West of the Mississippi River” 
in partial fulfillment of the master of science degree at 
Oregon State College. 
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surveyed by questionnaire to obtain perti- 
nent data about certain phases of general 
shop practices. 

The information from 127 cases, from 
14 states west of the Mississippi River, 
represents 22 junior high schools, 57 
junior-senior high schools, 37 four-year 
high schools, and 11 senior high schools. 
The other eight states in this area were 
not reached either because they do not 
maintain teacher-education centers for in- 
dustrial-arts education or because the in- 
stitutions contacted did not respond to the 
initial request for a list of schools. 

The junior high and junior-senior high 
schools together total 79, or 62 per cent, 
of the cases. On the basis that these 
schools were selected by the recommenda- 
tions of leaders in the field, this situation 
definitely indicates that the predominance 
of general shop programs is in schools with 
grades 7, 8, and 9. A very significant rep- 
resentation is accorded the six-year high 
schools. 


Origin and Age of the General Shops 
A comparison of the origin of the shops 
shows that a slightly greater number (66) 
had been ‘from unit 
while 54 were planned and established as 
new general shops, "as reported by 120 


instructors. 


more ———- than any other area 


In comparing the lengths of time these 
shops have been in operation, it was found 
that about half (51.5%) of the reorgan- 
ized shops were under ten years old; 74 
per cent of the mew shops were in this age 
bracket, showing a significant trend toward 
planning new shops in preference to re- 
organizing an established unit shop. This 
ten-year time unit also includes the years 
of great financial depression. During the 
period 11 to 20 years ago, 24 reorganized 
shops and only 10 new shops were put into 
operation. 

Here is shown a coming realization that 
a general shop is not merely the bringing 
in of a few extra tools and materials, but 
requires a definite planning to meet objec- 
tives peculiar to that type of organization. 

Variety of General Shop Offerings 

The 127 general shop programs report 
a total of 54 different industrial- arts ex- 
perience areas offered. This total is con- 
siderably larger than that reported in other 
earlier studies, and, although some areas 
are mentioned only once, it evidences a 
gradual increase in the variety of indus- 
trial-arts offerings. As the total number of 
offerings increases, the list of the common 


offering lengthens. 
Woodworking continues to be offered 
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fifths of the schools. There are require- 
ments in over three fifths of the tenth 
grades and in half of the eleventh and 
twelfth grades. 

Three fifths (63%) of the schools require 
industrial arts in the seventh and eighth 
grades, consecutively. This arrangement is 
practiced in 54.5 per cent of the junior high 
schools and by 65 per cent of the junior- 
senior high schools. es 

rk is required in grades 7, 8, and 
9 in about half of the schools. On the same 
comparative basis this ts 27 per 
cent-of the junior high schools and 58 per 
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s leading experience areas 
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without notice. 
organization of industrial-arts offer- 

to encompass a broader sampling of 

experiences, particularly in the 
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industrial arts for one, 
three consecutive years. The 
of requiring shopwork in grades 7 
8 and offering it as an elective in the 
th grade no longer seems to be the 
common practice that earlier studies have 


Half (49%) of the junior-senior high 
schools require industrial arts in grades 7, 


ape 


in current literature; or it may be addi- 
tional evidence of the situation mentioned 
above. 

The schools requiring industrial arts offer 
a selection of 29 separate experience areas. 
The 12 most frequently required appear 
in Graph 2. 
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Graph 2. The twelve leading 
required courses 


Length of Class Periods 

The length of class periods ranges from 
40 minutes to 120- minutes, with an average 
of about 60 minutes. Periods for seventh 


_and eighth grades range from 40 to 65 


minutes in length, averaging 56 minutes. 
The remaining grades range from 40 min- 
utes to 120 minutes in length with an 
average of about 60 minutes. 

Considered by school groups, the periods 
range from 40 to 60 minutes, averaging 52 
minutes, for junior high schools. The 
periods are 40 to 120 minutes in length 
for junior-senior high school, and average 
60 minutes. The range reported in four- 


~ year high school is 45 to 90 minutes, with 


an average of 61.5; and for senior high 
school the range is 50 to 120 minutes, 
averaging 64 minutes. These data are 
tabulated from industrial-arts classes that 
meet on a daily basis. 

The average weekly allotment of time 
in the different grade levels for classes 
ing daily is: seventh grade, 280 min- 
utes; eighth, 281; ninth, 301; tenth, elev- 
enth, and twelfth grades, 304 minutes. 

The average weekly time allotments 
based upon school groups are as follows: 


, has increased the proce- 


junior high school, 261 minutes; junior- 
senior high, 297 minutes; four-year high, 
308 minutes; and senior high, 321 minutes. 
. These averages are somewhat higher than 
those shown in similar studies and, possibly, 
show a trend in the scheduling of indus- 
frial-arts classes. 

There are a few cases where industrial- 
arts classes do not meet daily. The most 
common variation is for the seventh- and 
eighth-grade classes to alternate during the 
week. Of these few cases the class periods 
are 40 to 60 minutes, making a weekly 
allotment of 80 to 180 minutes. 

It can be seen that the complete range 
of time allotment reported is indeed great 
— 80 minutes minimum to 600 minutes 
maximum, per week. Although average 
class periods in the junior high school are 
relatively shorter, the general practice is 
approaching the one-hour period. Periods 
of less than 50 minutes are not as satis~ 
factory when one considers the nature of 
the subject and the amount of time neces- 
sarily consumed at the beginning and the 
end of each period for the care of mate- 
rials and equipment. 


Time Scheduled for Required Courses 


Another phase of time allotment in the 
general shop is the amount of time sched- 
uled for each required experience area 
within the course. The complete range 
reported was a minimum of five hours (one 
hour daily for one week) to a maximum 
of 180 hours (one hour daily for 36 weeks). 
Some of the controlling factors are the 
number of experience areas taught in one 
class, the amount of equipment provided, 
the number of years in which shopwork 
is required, the general sequence of the 
required courses, and the emphasis placed 
upon each. area by the instructor. The 
average time from all grades is 60 hours, 
the equivalent of one hour daily for 12 
weeks. The average time computed by 
separate grades is: seventh grade, 50 hours; 
eighth grade, 40 hours; ninth grade, 60 
hours; tenth grade, 54 hours; eleventh 
grade, 78 hours; and twelfth grade, 77 
hours. 

Relatively more experience areas are 
taught in the lower grade levels at shorter 
periods. Longer allotments of time in the 
upper grade levels permit a greater degree 
of specialization in each of the experience 
areas taught there. 


Rotation to the Several 
Experience Areas 


Considerable data was collected regard- 
ing the rotation of students from one ex- 
perience area to the next. The requirements 
of each type of general shop organization 
are. so varied and the requirements of 
specific shop setups are so different that 
it is difficult to arrive at generalizations 
which are typically descriptive. The fact 
that 72 per cent of the instructors reported 
using a definite rotation plan of some type 
indicates the importance of the procedure 
as a part of general shop organization. No 
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attempt was made in this study to find 
what the other 28 per cent of the instruc- 
tors do to prevent the exploratory route of 
each student from being a hit-or-miss affair. 

The preferences for a plan of rotation 
of some sort, classified by school groups, 
are as follows: junior high schools, 65 per 
cent; junior-senior high schools, 78 per 
cent; four-year high schools, 67 per cent; 
and senior high schools, 75 per cent. The 
current literature does not attack this 
problem specifically enough to make any 
comparisons possible;* however, there is 
room for speculation at the differences 
reported between the junior high schools 
and the junior-senior high schools since 
both have the lower secondary grade levels. 

One plan of rotation is to require the 
student to complete a specified amount of 
work (projects, etc.) wefore he is eligible 
to start in another area. This method is 
used by 68 per cent. of the cases as a 
whole. It is reported most often in the 
four-year high schools — 73 per'cent. Other 
school groups reported as follows: junior 
high, 69 per cent; junior-senior high, 67 
per cent; and senior high, 57 per cent. 
In general it would be expected that the 
preference be highest in the lower grades 
since the major portion of the required 
work is done at those grade levels and a 
closer check should be kept on the pupil’s 
accomplishment of basic fundamentals. 

Another variation in the rotation process 
is that of rotating as groups or as individ- 
uals. The less flexible plan of group rota- 
tion is based upon time periods determined 
for each experience area, either according 
to the emphasis desired upon the particular 
units or according to the number of areas 
included in the class. The simplest solu- 
tion is the case where four areas are 
taught; the school year is 36 weeks; there- 
fore, nine weeks are spent on each experi- 
ence area. Like most plans, individuals 
claim advantages. and disadvantages for 
each. The best interests of the pupil are 
to receive due consideration in either case, 
yet the shifting process may be done so 
mechanically that student interest becomes 
an afterthought. 

No definite preferences for group rota- 
tion or for individual rotation appear in 
viewing the data as a whole. Only slight 
preferences are found when the school 
groups are considered separately. The 
junior high schools are about evenly 
divided, with one case making use of both 
methods in some manner. The greatest 


variation appears in the junior-senior high . 


schools as might. be expected due to the 
greater span of grade levels. Forty-four 
per cent use indivdual rotation, 50 per 
cent use group rotation, and 6 per cent 
make use of both plans. This group of 
schools, in half of which industrial arts 
is required in grades 7, 8, 9, and 10, 
registers a preference for the less flexible 
plan of group rotation. An example of a 
combination of group and individual rota- 
tion was explained briefly in one case 
where the instructor bases individual rota- 
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tion largely a specific assignment. - 


upon a 

This permits.the faster students to ange 
into a different area-when the first one is 
completed. However, at the end of a 
definite period all the others are athe 
in new areas even if the first assignment 
is unfinished. A degree of flexibility is 
the result. 

In the upper grade levels where more 
electives are permitted and a degree of 
specialization is more common there is a 
preference for individual rotation; this 
choice is 62 per cent for four-year high 
schools and 56 per cent for senior high 
schools. Three per cent of the four-year 
high schools and none of the senior high 
schools used a combination of both 
methods. 

The individuality of the rotation process 
really becomes apparent when a study is 
made of the lengths of the time periods 
used in rotation. Instructors in 109 schools 
reported using a definite time period in 


the rotation plan. The length of this period 


was reported to vary from 1 week to 12 
weeks; not only does this variation exist 
between schools, but, more specifically, 
within the same shop. Some use an optional 
time limit based upon the individual and 
the project. 

The different time periods in common 
use are — six weeks, nine weeks, and “vari- 
able” time. The latter choice correlates 
with individual rotation. Further than that, 
it affords a greater or less concentration 
upon the different experience areas offered, 
cognizant of such factors as the extent of 
the facilities, the needs or current demand, 
and the number of students enrolled. 
Obviously, if a shop has, as part of its 
facilities, 16 bench-metal work stations but 
only one metal-turning lathe and one weld- 
ing outfit, every boy cannot be given nine 
weeks’ experience at each. 

Nearly half (47%) of the junior high 
schools use a specific nine-week time period 
in rotation; the other common choices are 
six weeks, 16 per cent; and variable time, 
32 per cent. 

In the junior-senior high schools 39 per 
cent use variable time periods, 31 per cent 
use six-week periods, and 14 per cent use 
nine-week periods. The high frequency of 
the variable time period in this group is 
explained in part by the extra comments 
which appeared on the questionnaires; sev- 
eral instructors stated that in the lower 
grades the rotation time periods were 
shorter than in the upper grades in the 
same school. This necessitated an answer 
of “variable time” for the school. 

The four-year high schools are practically 
evenly divided on the choices. 

Of the senior high schools using a 
specific time period in the rotation the six- 
week period is prominent in half of them; 
the other choices were: nine-week, 37.5 
per cent; variable time, 12.5 per cent. 

A consideration of the several phases 
does not do justice to the complete process 





shop plan. 

These phases of rotation are closely 
related even though they were considered 
separately here. An instructor favoring 
individual rotation may assign a definite 
amount of classwork to be accomplished. 


The results of the study indicate that 
some definite plan should be adopted. The 
main problem. still remains to be solved 
regardless of what combinations are 
selected: How can the plan be kept oper- 
ating in the best interests of the pupils 
and with results that insure the greatest 
achievement for every boy? To this end 
rotation in the general shop is a problem 
of the individual instructor to be solved 
for his particular shop situation. 


Starting the General Shop Class 
Another specific problem of the general 
shop is that of starting the class. Five of 
Yager’s? general methods were adapted for 
the purpose of obtaining ratings from the 
instructors. 

The most frequently used method is that 
of demonstrating the beginning job in each 
experience area before the entire class and 
assigning the membership afterward. This 
method also was ranked first of the three 
best. methods. by all except the junior- 
senior high school instructors. 

The second most commonly used method 
is to demostrate the beginning job in a 
selected area and assign a group to it; then 
jobs for other areas are demonstrated and 
pupils are assigned in a similar manner. 
In the ranking process this method was 
placed first by the majority of junior- 
senior high schools, second by the junior 
high and four-year high schools, and third 
by the senior high schools. 

The third method makes generous use 
of instruction sheets. The pupils are 
assigned directly to the respective areas, 
with written instructions; the instructor 
follows with demonstrations as the needs 
arise. This method was ranked third by all 
School. groups, except the senior high 
schools. 

Of other methods considered the plan 


using student leaders, sometimes from an 


advanced group, to assist in getting the 
class under way is the second choice of 
senior high schools and tied at third place 
in the four-year high school group. It is in 


7Yager, Sylvan A., “Methods. of Starting a Class in 
= General Shop," Indusval Baton, Vl. 38-70 152-153, 
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In the light of the flexibility and individ- 
uality of the general shop plan it seems 
logical to expect considerable variety in 
methods used in starting classes. However, 
the study shows that 67 per cent of the 
instructors rely upon one general 
to care for all classes. Eighty-five per cent 
of the junior high school instructors 
82 per cent of the senior high school 
structors n thi 


Twelve per cent of the teachers reporting 
make use of two different methods, and 19 
per cent use three methods. The junior- 
senior high schools and the four-year high 
schools report the greatest variety in this 
respect. These groups, embracing both 
beginning and advanced classes, require 
a considerable variety of methods if the 
needs of various classes are to be met at 
all satisfactorily. Further evidence’ is the 
fact that 4 per cent of the junior-senior 
high school instructors use a battery of 
four different methods of starting classes. 

_Methods of starting new classes rank 
with the procedure of rotation as major 


-problems within the general-shop plan of 


organization which tax the ingenuity of 
every general-shop instructor. 


Implications 

A consideration of the foregoing data 

and other findings from the survey and of 

relevant reports in current literature makes 
the following implications seem justified: 





= 5. There: seems to be an increasing re- 


quirement for industrial-arts ‘courses; this 
een © qppreatiing: ecm grade 


6. The general aspects of industrial arts, 
made possible through the general-shop organ- 
ization, are receiving more attention in the 
upper grade levels. This does not necessarily 
mean a trend away from specialization but a 
broadening of facilities. 

7. There is a general trend toward the 


. planning of new general shops in preference 


to reorganizing old unit shops on a general 


plan. 
. 8. The trend implies both the improve- 
ment in and adoption of scientific shop 
planning, and, probably, a general expansion 
of more schools to include industrial arts in 
the curriculum for the first time. 

9. Additional evidence of the change in 
planning lies in the fact that the majority of 
general shops established 11 to 20°years ago 
‘were of the type reorganized from unit shops. 

10. The general shop is a plan for present- 
ing industrial arts in general education as a 
definite part of the curriculum. : 

11. There is considerable overlapping of the 
operations included in the separate experience 
areas. ? 


12. Different communities are unlikely to 
select identical combinations of experience 
areas; nor are they likely to organize them 
in the same manner and with the same 


13. The general-shop is not to be a collec- 
tion of separate units but a plan of organ- 
ization encompassing experience areas suffi- 
ciently related that some of the equipment 
is shared. One contribution is to impress 
upon the pupil the interdependability of in- 
dustrial pursuits. < 

14. The variety of separate experience areas 
offered is generally increasing. 

15. Woodwork still appears foremost as a 
general shop activity. 

16. Various metals and materials other than 
wood may very probably enjoy a tremendous 
popularity after the war, when supplies and 
equipment are again available. 

17. There is a general tendency for indus- 
trial-arts classes to be scheduled one hour per 
day, five days each week. 

18. Industrial-arts class periods are usually 
longer in the upper grade levels. It would be 
a tremendous step in the right direction. if 
every junior high school offered industrial arts 
a minimum of 50 minutes daily and the upper 
grades were scheduled 60 minutes daily. 

19. The extreme variety in weekly time 
allotment for industrial arts does not speak 
well of the field as a whole. 

20. A greater number of experience areas 





21, There is considerable variation as to 
the amount of time devoted to the separate 
experience areas among the various schools. 
The individual situation involves too many 
variable factors to result in any great degree 
of standardization, with the exception of the 
five or six more common experience areas. 

22. The woodworking bench is the most 
common type of work station provided. 

23. The combination type of bench has not 


24. Two specific and difficult problems of 
the general shop are: rotation of pupils among 
the experience areas, and methods of starting 
a new class. 

25. The procedure of rotation appears with 
great variation and with little general agree- 
ment in any particular school group. 

26. The study of rotation implies that it 
is an individual problem in practically each 
general-shop ‘setup. 

27. It behooves each general-shop instructor 
to study the aspects of the rotation process 
very carefully and to adopt a procedure that 
will prove a useful tool in meeting the definite 
objectives of his general shop. These definite 
objects should evolve from a study of the 
general purposes and philosophy of the gen- 
eral-shop concept. 

28. There are indications that it depends 
upon the particular type of general-shop 
organization being used whether or not an 
entire beginning class is kept in the same 
experience area for the first period of in- 
struction. 

29. Methods of starting a general-shop class . 
revolve rather closely around four of Yager’s 
general methods: (a) Demonstrate the be- 
ginning job in each experience area before 

_assigning the pupils. (6) Demonstrate the 
first job in one area, and assign a group; then 
demonstrate another area, assign a second 
group, and so on. (c) Assign the pupils 
directly to the experience areas, depending 
upon ‘written instruction sheets to present the 
necessary preliminary operations. (d) Assign 
the pupils to the areas and use a group leader, 
preferably from an advanced class, to handle 
preliminaries until -the instructor can get 
around. This latter plan receives greatest use 
in the upper grade levels of the secondary 
schools. 

30. The majority of instructors rely upon 
but one method. for starting a general class. 
Vet, the nature of the general shop demands 
a considerably greater expression of ingenuity. 


A Unit Inventory System 
74. P. UMattienr® 


Detailed Explanation 

The rooms in each school should be 
numbered. It is better that a room be 
permanently identified by a number rather 


than by a subject, or by the purpose for 


which the room is used. Rooms are often 
used by different teachers and for different 


purposes, hence, numbering them perma- 
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Fig. 1. Floor plans to be used for inventory purposes 


nently avoids all confusion.. Start number- 
ing the rooms at the left just inside the 
main entrance. Number the first room 1, 
the next 2, and so on down to the left end 
of the corridor; then cross the corridor 
and continue numerically on to the right, 
back to a point opposite the starting point. 
If it is a multiple story building, consider 
the head of each stairway as a starting 
point for each floor. If there is more than 
one stairway, start at the left one. Always 
number from left to right in each building 
and on each floor. All: rooms should be 
numbered numerically for each school, 
starting with No. 101 on the first floor, No. 
201 for the second floor, No. 301 for the 
third floor, etc. Offices adjoining classrooms 
and small storerooms should be numbered 
the same as the rooms which they serve. 
Designate them by a number and a letter, 
thus 101A, 101B, 102A, etc. All numbering 
should first be done on the blueprints from 
which the buildings were built; then the 
rooms should be numbered to correspond 
to the blueprints. This helps to avoid 
mistakes. 

The next step is to prepare a separate 
floor plan for each room, as shown in 
Figure 1. This is an excellent project for 
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any high school mechanical or architectural 
drawing class. 

One tracing should be made of each 
room and five Ozalid prints of each tracing. 
The five complete sets of individual floor 
plans for our system were then placed in 


a separate loose-leaf binder. This gave us © 


five sets of pians for each of the six schools 
in the district. 

The principal of each school was then 
given one set to serve as his inventory of 
permanent equipment, showing the exact 
location of all such equipment in his school. 
One copy is posted in each room for the 


information of teachers and other em- 


ployees. One copy is kept in the receiving 
room or district storeroom. The receiving 
clerk enters each piece of permanent 
equipment on the proper floor plan as soon 
as it is delivered. One copy is kept by the 
business manager for a ready reference 
as to information ing each room in 


concerning 
the school system. The fifth copy is given . 


See ee 
The size of each sheet in these binders is 
8% hy. 11 in. If the form does not have 
sufficient ruled lines for listing all per- 
manent equipment that may be used in any 
one room, supplementary sheets may be 
attached to the floor plan. 


One great advantage of this unit inven- 


tory system is that it simplifies the big 


task of taking the necessary annual in- 
ventory by reducing the job to that of 
checking the equipment in each room 
against the receiving room copy, which is 
at all times accurate and up to date. 





To meet the future needs in the indus- 
trial-arts field requires: : 
1. Increase emphasis on analytical 
thinking during work. 
. Give more attention to skill and 
workmanship. 
. Keep modern on materials and 


sally available. 

. Closer co-ordination mairitained be- 
tween industrial arts and other school 
— including vocational educa- 


6. Teachers have more knowledge of re- 
lated sciences. 


7. Encouragement of more bright ambi- 
tious boys to become teachers of in- 


— Arthur B. Mays 


2 
3 
processes. 
4. Industrial arts made more univer- 
5 
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Heat-Treating in the School Shop 


of the basic theory, and has both the labo- 
ratory and shop equipment to give every 
student an opportunity to be on familiar 
terms with the operation of all standard 
types of industrial furnace equipment. 

The 10 weeks’ course covers three main 
classifications of metalworking: 

1. Forging and heat-treating together 
with the production of such: items as cold 
chisels and screw drivers, and the like. 

2. Correct temperatures and their con- 
trol in heat-treating operations such as 
hardening, tempering, normalizing, metal 
melting, and annealing. 

3. Surface hardening operations such as 
carburizing, pack hardening, and the like. 

In the lab, the standard types of hard- 
ness tests and inspection methods are 
studied along with microscopic examina- 
tions of grain structures resulting from 
various heat-treatments and working of the 
metal. 

Because a number of small Stewart 
furnaces have been designed for efficient 


“Chicago Flexible Shaft Co.,.Chicago, Ill. 





Fig. 3. The laboratory shown is equipped with a Rockwell and a 
Brinell hardness tester, microphotographic camera, Monotron hardness 
tester, Riehle tensile hardness tester, a bench microscope, an engine 


lathe, and a three-spindle polishing machine. 


Fig. 4. The current ex- 


hibit in the lobby of the Samuel Gompers Industrial High School, showing 
assorted tools, cast iron, aluminum, bronze, copper, brass, stainless steel, 
and other parts which students have heat treated in the Stewart furnaces 


production heat-treating in small shops 
and tool rooms, they are widely recognized 
as standard equipment for all types of in- 
dustrial heat-treating and vocational train- 
ing work. 

The installation at the Samuel Gompers 


Industrial High School is a good example 
of a well-organized practical school shop 
that has been getting results in output of 
trained men for a number of years. 
Another impressive school shop installa- 
tion in New York City is the one at the 





Fig. 1. The heat-treating line in the school shop of the Samuel Gompers Industrial High School, New York City 

— Walter N. Schumacher, instructor. The line includes 9 Stewart forges for general blacksmith work and tool 

dressing, 4 Stewart tripie-purpose combination furnaces, each with its own turbo compressor and automatic shut- 

off valve, 3 Stewart soft metal melting furnaces, and 3 Stewart bench forges. Fig. 2. This section of the school 

shop shows students working with a Stewart oven furnace, a quench tank for hardening (left), a Stewart braz- 
ing table (center), and a Stewart salt bath hardening furnace (right) 
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Machine and: Metal Trades High School, 
where 4 Stewart Triple-combination fur- 
naces, 12 Stewart bench oven furnaces, 1 
Stewart double-deck high speed steel pre- 
heat and high heat furnace, 2 Stewart semi- 





muffle oven type furnaces, 3 Stewart direct- 
fired forge furnaces, 6 Stewart semimuffle 
oven furnaces, and other standard Stewart 
units _provide the equipment with which - 
heat-treating fundamentals are taught. 


Vocational Electric Shop 


S. 7. Hammond 


Six years ago San Bernardino Senior 
High School established an electric shop 
in the mechanics-arts department of that 
institution. At that time the war, with its 
insatiable demand for craftsmen, was not 
yet upon us. It was thought, however, 
that the projected plan of expansion of 
the already well-established vocational 
training program could be more completely 
rounded out by the addition of such an 
activity. 

The program then included such other 


averaging 25 students* per sage were ar- 
ranged. From the beginning the course 
seemed to create interest. More equipment 
and supplies were purchased. The students 
themselves brought in additional apparatus 
and 
liberally and the shop grew. Finally, at the 
end of the first year, it was decided to 
enter the field of vocational training and 
to-attempt to train for the electrical trade 
itself. 

After making this decision, one of the 





(At left): Rewinding motors at clover-leaf bench. Note test camp on top 
of benches 
(At right): Test switchboard for a.c. and d.c. electricity 


divisions within the department as the 
auto shop, the machine shop, the pattern 
shop, wood shop, print shop, and mechani- 


cal drawing. In later years carpentry and. 


paint shop have been added, so that today 
San Bernardino High, though not as large 
as some, ranks high among the many fine 
vocational schools: of the state in co-ordi- 
nation, training, and placement of its 
students. 

In the beginning no definite form of 
electrical curriculum had been established, 
no placement survey had been made, and 
no plan of co-ordination between school 
and industry had been worked out. It was 
therefore decided to start the program as 
an industrial-arts, one-hour course, with 
the idea of determining its possible popu- 
larity among the students, its. usefulness 
as a training program, and the possibilities 
for placement of graduates among the 
tradesmen and local employers. 

Consequently equipment and supplies 
were sparingly added, and students who 
professed a desire “to learn something 
about electricity” were counseled into the 
program. Six one-hour classes per day, 


“Senior High School, San Bernardino, Calif. 
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pesenet sm tacts have been established in 
close gate student-instructor- 


‘caphoe relationship. 

‘According to the present setup then, 
there are now three one-hour exploratory 
classes per ieee: from which students are 
selected for the three-hour “Smith- 
Hughes” trade training program. 

A short time after the establishment 
of the trade training program a placement 
survey. was made to determine the possi- 
bilities of local employment for graduate 
students. This was in 1939, at which time 
we were not yet in the war, but forward- 
looking leadership foresaw the need of 
training for helpers and apprentices in all 
trades and crafts. From the survey it was 
found that, while the immediate local 
need for electrical trainees was not great, 
the need in other communities was on the 
verge of rapid growth, and in the years 
to come that need would grow beyond our 
greatest capacity for training. This has, 
of course, occurred. 

Since then the war has become a decid- 

ing factor in the control of curriculum 
construction. The San Bernardino Army 
Air Depot, now employing between 10,000 
and 15,000 persons and located at the edge 
of town has taken many of our graduates. 
Their work in that area comprises commer- 
cial, light and power wiring, engine serv- 
icing, motor and generator maintenance 
and repair, aircraft wiring, electrical parts 
replacement and repair, instrument work, 
radio, etc. Other influences, such as the 


. Kaiser Steel Plant at Fontana only a few 


miles away, the bomb loading plant in the 
north end of town, and other local as well 
as foreign activities and interests, have 
solved our placement problem and practi- 
cally controlled the scopes, aims, and con- 
tents of our training programs. 





(At left): The welding booth 
(At right): Corner of shop showing toolroom in background 


first steps in organization was the creation 
of an advisory committee, made up of 
representatives of local employer, worker, 
and educational groups. This committee 
comprised nine men whose functions were 
to advise, among other things, on problems 
of student selection, training, and place- 
ment. Two or more meetings were held 
each year with results far outmatching 
our highest expectations. In the years that 
have followed the committee’s help and 
advice have been invaluable in the smooth 
functioning of the class. Students are en- 
couraged to seek individual advice from 


. committee members. The instructor’ has 


many times sought help and guidance 


from committeemen, and various valuable 





In the past four years, the Smith- 
Hughes class has handled ten major com- 
mercial and power installations. These are 
all of school origin and were financed by 
the board of education. They include such 


‘projects as a new machine shop, new and 


old school buildings, nursery cottage, com- 
munity canning factory, and others. All 
installations had to be inspected and passed 
by the city electrical engineer, and all were 
completely engineeted and installed by the 
students themselves. 
In the shop itseif, such activities as 
— rewinding, appliance repair, electri- 
cal testing, operation and control of electri- 
cal igs high frequency work, elec- 
tronics, and many others are carried on. 








It he 
ing f 
of ele 
less t 
secur 


uniqu 
whicl 
any | 
lack 
place 
comn 
form 
was 1 
it ha 
in tt 









id- 


ell 


, tte COCO Ame T Ae< o T T. 


(At left): : Repbaans repair benches 
~ (At right): Student turning a motor commutator 


It has been found that this type of train- 
ing prepares the student in the principles 
of electricity in such a way that he requires 
less training on specific jobs which he may 
secure after graduation. 

As to equipment, there certain 
unique’ features at San Bernahtinc High 
which may be considered in establishing 
ap es aude First, on account of the 

of space, it’ was found necessary to 
place the workbenches not in line, as is 
common practice, but in a four-leaf clover 
formation, as shown. in Figure 1. This 
was not considered desirable at jirst, but 
it has proved to be quite advantageous 
in that it saves room, it removes that 


regimented atmosphere which is so re- 
sented by students, it facilitates group 
instruction by -the teacher, it makes pos- 
sible central test wiring to the benches and 
keeps down the original installation Cost. 
It is recommended highly for these and 
other reasons. 

Another shop feature is the utter ab- 
sence of any side wall windows. All light 
comes ‘from skylights, and all ventilation 
comes from the inside of the ‘building 
and expulsion ventilators remove the used 
air through the ceiling. The result is a com- 
fortably warm shop in winter and a“sur- 
prisingly cool place to work in the hot 
summer months. 


Shop tools of the power type include 
one 7% k-w., 125 volt, d.c. generator 
a 10 hp., 3-phase, 220-volt in- 
duction motor. This set provides current 
for the two-test switchboards which em- 
whe both < c. and d.c., and for the welding 


but is also used for test and experiment. 
Another motor-generator set composed of 
a 15-hp., 3-phase, 220-volt motor with 
speed step-up pulleys and shaft, and de- 
signed to drive a P-1 aircraft generator at 
3000 r.p.m. is now in process of construc- 
tion by the students. When completed it 
will make a fine welder and can be used 
for a multitude of instructional and useful 


purposes. 
Machine tools include a 9-in. engine 
lathe, two drill presses, grinders, jointer, 
bench saw, vises, etc. — in all a completely 
equipped and extremely practical shop. 
Commercial work is constantly provided 
for the students. Almost no pseudo work 
is done.,All instruction has an actual prac- 
tical value which prepares the student in 
the work he proposes to do in the future. 


Postwar School-Building Heating 
and Ventilating 


The pressure by government war agencies 
to conserve steel, copper, and nickel has 
brought out a long list of substitute materials 


Z 
as 
be Nn. 


Samuel ®. Lewis 


construction have attracted most favorable 
attention. 

Since few buildings which were under con- 
tract in 1941 have been finished, there has 
been no public school construction except 
for war-housing communities. Nearly all of 
the war-housing schools are of temporary 
type; thany are heated by coal-burning warm 
air furnaces with pressure fans and nonmetal- 
lic ducts. No refrigeration for comfort-cool- 
ing purposes has been allowed since 1941. 


War Pressures 
to Eliminate Ventilation 


Where boilers were at all allowed in school 
buildings, pressure from the War Produc- 
tion Board has been toward the use of cast- 
iron sectional boilers. Fans and electric 
motors for ventilating purposes have been 


- permitted in school buildings only under pro- 


test, and the volume of air allowed has been 
under constant attack by Washington zealots 
who expressed the belief that the designed 
new air volume per pupil per minute could 
be cut safely to as little as 5 cubic feet in- 
stead of the former minimum of 10 cubic 
feet, with air movement at a minimum of 
30 cubic feet per minute. 

They have suggested’ that odors which will 


- accompany so small an air dilution can be 


removed by forcing the recirculated air 
through filters of activated carbon, such as 
were developed for wartime masks against 
poison gas. While such expedients may have 
a proper place in certain industrial processes, 
their universal application» to school-building 
ventilation somehow does not awaken sym- 
pathetic endorsement. 


Four Conventional Systems 


Before 1942, a number of principal meth- 
ods of heating and ventilating school-building 
classrooms were widely used. 

1. The all-blast system transported the heat 
into the classroom on the air. There were no 


radiators in the rooms. The air was heated 


by direct-fired furnaces or by steam con- 
vectors exterior to the rooms. Ventilation 
volume was continuous, and temperature con- 
trol was accomplished by varying the tem- 
perature of the air supply. 

2. The split system included radiators 
placed in the classrooms. These radiators 
were essentially capable of warming the 
rooms without any help from the warmed air 
introduced for ventilation. The temperature 
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in each room was controlled by. opening or 
‘closing the steam supply valves to these 
radiators. 

3. The unit system involved an electri- 
cally driven fan and convector in each room, 
usually supplemented by more or less auxil- 
iary direct radiation. The fan and convector 
takes in outside air directly through the wall, 
and was arranged to recirculate all. or part 
of the air in the room. Generally there was 
no outside air supply whatever unless the 
room was too warm. Sales promotion for 
unit ventilation recommended using the cor- 
ridors as passages for spent air. 

4. The all-blast system necessitated the 
operation of the supply fan in order to heat 
the rooms, This system must be especially 
well designed in order to insure equal distri- 
bution of the warm air. Recirculation of the 
air prior to occupancy was possible so as 
to reduce fuel cost. Generally the all-blast 
steam system with continuous ventilation was 
most economical of fuel and served well for 
elementary schools. 

The split system was excellently well 
adapted to manual training buildings and high 
schools where many departments were oper- 
ated overtime or in the evenings, and where 
it was desirable to maintain comfort for a 
few instructors or pupils without operating 
large central air supply and exhaust fans. 

The locally placed unit-ventilator system, 
when applied regardless of consequences to 
very large elementary schools, had definite 
failings in that the maintenance of a large 
number of small electric motors and of out- 
side air-intake dampers was high and that 
two thermostats per room were costly. 

The manufacturers recommended the en- 
tire elimination of any independent, local 
ventilating exhaust flues or ducts. They sug- 
gested an opening from each classroom into 
the corridor and openings from the top-story 
corridor ceiling into the attic. More conserva- 
tive engineers condemned such a procedure 
because it invites smoke and heat, in case 
of fire, to fill the passages through which the 
pupils must escape. Since the thermostat on 
one of the walls cannot respond to variations 
in the temperature of the entering air, it is 
necessary to install an additional thermostat 
in the air stream leaving each ventilating 
machine, so that the entry of too cool air 
may be prevented. 

Unit-ventilating machines in the ground 
level rooms of a school must have their 
outside air intakes so close to the ground 
as to pick up unnecessary dust and may even 
become clogged with snow. In one large 
school building the unit-ventilating machines 
were placed close to the ceiling in an attempt 
to overcome this objection, but the arrange- 
ment failed to maintain adequately warm 
floor temperature and satisfactorily cool head- 


level temperature. Despite these objections, 


the local ventilating unit is a cleverly. de- 
signed and splendidly built device, especially 
useful for conservative school heating an 
ventilating services. 


A Model Postwar System 


If a board of education were to retain 
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me to design the heating and ventilating of. 


a 
new elementary school building, I- think I - 


should recommend some conservative innova- 
tions, but these would have basic character- 
istics with which I have had successful ex- 
perience. The following high points would 
be included: 

1; Steel boilers, two units, stoker equipped. 
Since most school buildings eventually re- 
quire additions, I should provide space and 
chimney capacity for a third boiler. The ef- 
ficiency of oil fuel used in locomotives for 
Diese! power so far surpasses the best that 
coal can do that no more oil should be 
burned in heating systems. | 

2. A central supply fan for classrooms, with 
a separate fan each for the auditorium and 
for the gymnasium. Exhaust fans for toilet 
rooms. Fans to be electrically driven. 

3. An all-blast system; that is, the tem- 
perature of the air delivered to each class- 


‘room would be controlled by means of a 


double mixing damper responding to a thermo- 
stat in the respective room, the air delivery 
volume being continuous. There would be 


* auxiliary-controlled radiant heat to compen- 


sate for downdrafts which come from large 
windows and exterior walls, but the radiant 
heat would not be designed to be sufficient 
in amount to permit occupancy without oper- 
ating the supply fan. Offices and toilets rooms 
and auxiliary rooms would have independent 
heating. 

4. Every classroom would have‘a vent flue 
leading to the attic, provided there with a 
no-back-draft damper and joining a trunk 
line duct in the attic. This duct would per- 
mit air recirculation back to the supply fan, 
or escape out of doors. The arrangement 
would allow 100 per cent recirculation while 
preparing the ‘building for occupancy and 
would allow any desired percentage of new 
air from outside during occupancy. Without 
the automatic shutters in three-story build- 


each 
relatively low velocity, with something like 

square feet of distributed area. It would 

necessary to fur down the ceilings, 
since in most cases the joists are of concrete 
and the spaces between some of them can 
be utilized for.air passages: This method of 
distribution reduces trouble from drafts, gives 
equal dilution to every zone, and indicates 
much less dust streaking than does side- 
wall air introduction. 

.6. The last place to economize is in the 
cleanliness of air, and so there would be pro- 
vided near the supply fan inlet an electronic 
dust filter. This device arrests the smallest 
particles of every kind of dust; and may 
lessen materially the incidence of communi- 
cable diseases, as well as reducing mainte- 
nance of walls, floors, and ceilings. 

7. The boilers, pipes, and heat transmit- 
ters would be full of water; not part water 
and part steam. This water would remain in 
circulation for indefinite periods, propelled 
throughout the system by an electric pump. 
It could be heated to steam temperature in 
very cold weather, but would be much less 
hot than steam in mild weather. There would 
be no traps, reducing valves, or air valves, 
and there would be no expense or labor for 
interior cleaning of the boiler heat-absorbing 
surfaces, since when using the same water, 
year after year, all mud and precipitable salts 
in the water would have been removed. 

Such a system carefully adapted to the 
especial situation in each school building 
would, I am certain, provide maximum com- 
fort, the hygienic well-being of the pupils, 
effective conditions for learning, and practi- 
cal economy for the taxpayer, the community, 
and the school system. 





Auto-Mechanles ‘Cepariment. of the: 
Technical High School, Grand 
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‘Crusade for Color 


The modern school shoul ence the sa in interior decora- 
tion. A great deal has been written during the past few years 
concerning the use of color for ie A ge tion of school buildings, 


yet the use of color in our schools Si nepaaiien Ml tne haem found 
srt tie eenacis sends cian panthers Ullal aocinlicia for ienaxing A 
few crusaders have begun to break the drab monotony of schoolrooms 
with color, and by so doing they have created an ideal psychological 
environment for the best results in learning. 

Proper illumination is needed to make color schemes effective. The 
conventional color scheme of white ceiling, ivory upper wall, and 
light buff lower wall has served well in the educational development in 
America; it has led us to a better understanding of the importance 
of light in schoolrooms. There still is a place in modern school 
decoration for this color.scheme, but the time has arrived for more 
useful, varied, and colorful schoolroom decoration; therefore let us 
join the crusade for color in-the schoolrooms of America. 


Special observations have been made of the use of color in the -: 


shops and office buildings in New York City. Broadway is a 


panorama of color; the colorful shops of Fifth Avenue cheerfully © 


invite customers to enter and purchase colorful goods from all parts 
of the world. Radio City epitomizes modern skillful use of color. 
Businessmen find that color pays good dividends. Some hospitals 
have. found that special attention to color is very beneficial to 


patients, especially those afflicted with nervous and mental disorders. 


School-board members as well as teachers and school administrators 
cannot afford to ignore the educational and et implications 
of color in interior school decorations. 


Color and Color Schemes 


Physicists have given us a better understanding of color through 
the study of light; but the action of pigments which we use does 
not wholly agree with.the physics of color, prubably due for the most 
part to impurities in the pigments, Psychologists have spent much 
time. in experimenting- with color preferences of children, men, and 
women with not too great success. Preferences for small areas of 
color— with which most of these experiments were concerned — do 
not correspond with preferences for large areas of color, like the 
schoolroom. For genuine color preference it is necessary to have 
the general impression of the whole scheme — floors, walls, ceilings, 
windows, -and draperies— the Gestalt if you please. The interior 
decoration of the schoolroom is far more than its individual parts; 
it i a unity, a deliberate psychological environment which can be 
created and utilized for the best of educational results. 

There are two general color schemes: color contrast and color 
harmony. Color contrasts, deftly executed, can produce splendid results, 
but it is believed that the best psychological environment can be 
produced by following color harmonies. By using color harmonies 
there is less likelihood of detracting from the whole purpose of 
the school, namely, that of* being a pleasant environment in which 
learning may take place. Careful blending of colors can make the 
room appear spacious and friendly. The warm colors are generally 
accepted to be red, yellow, cream, and orange. These have a tendency 
to be cheerful and stimulating. By the same token greens and 
blues are accepted as the cool colors and, tend to be relaxing or 
subduing. Reds and other pure-hues should be used sparingly in the 

may sometimes be used but: it has been 
be preferred. Well-chosen colors used 


i 
Es 
iy 
: 
air 


with care can produce a delightful atmosphere for boys and girls as" 


must be considered when 


room ; 
color combinations to be found 


. 








Area Wall Ceiling Woodwork Exposure 
Office Gray-green White Gray-green South 
Office. Blue-green White Blue-green West 
Office Sand-gray White Sand-gray South 
Office Peach White Peach South 
Library Green White Oak stain South 
Library Cream White Oak stain West 
Classroom Pale-yellow White - Blue North 
Classroom Flesh Ivory Gray-blue West 
Classroom Ivory White Gray doors and windows; 

blue blackboard trim; coral 
picture molding 
Classroom § Outer wall cream; Ivory Same as walls West 
other walls tur- 
quoise blue 
Corridor Salmon White Oak stain South 
Corridor Peach White All wood same as walls, ex- 


cept doors which are car- 
dinal red 


Dr. Linn‘s School Color Schemes 


Musick’s color schemes, designed to provide a solution to a 
variety of classroom situations are difficult to accept for they will 
generally produce classrooms that are too dark. It is of primary 
importance that the ceilings have high light reflective qualities. 
The following are Musick’s color schemes: 











Ceilings Walls Dado Woodwork 
Very pale Pale green Grayed brown Light oak 
Be yg Light tan or buff slightly Tan (slightly darker than Light oak 
Ivory Ivory to which has been Pn ae more raw English oak 


added a small] quantity umber 


of raw umber 
Musick’s School Color Schemes 





There are many other suggested color schemes, the great majority 
of them ranging between Linn’s and Musick’s. There are very few 
cases where the white ceiling is not the most desirable for practically 
all classrooms. The white ceiling is above the line of vision and 
certainly -aids much in the illumination of the room. If colors must 
be used on ceilings adequate illuminatie:: should be provided. 

The reflective value of colors must also be considered when plan- 
ning the color scheme of the schoolroom. The following data, taken 
from the Architectural Record of April, 1935, agree very closely 
with other data found on this point. 








Color Per cent Color Per cent 
SEN GAG Waas baw ds ove babes 84.0 SA a ca.vd0 ek ccwvesec 53.6 
RR nacre Wigs bas i ooo. vewae 70.4 fe eae 45.5 
Light plak.... 2.255... cneee 69.4 Sage greem....... .....-0. 41.0 
MNES Cuvie sess soc coguedac 64.3 Aluminum gray............ 41.9 
EE EST PETE Te eee 60.5 Rs SE a Ges 23.6 
BN 6 adh dkianes 5 CvS eee A 56.0 BD SUB 5<eekas nice waite 14.4 
ME Guia aiisns gas VAkeeeues 55.4 TON MOON sooo nAies Keccests 9.8 
Light: green. ............0.. 53.6 BE SONG pb dmes  cckcecccs 9.3 

Papas psi Ss Mae ee tee SE ates egheecess covcce 10.0 





Reflective Color Valves 


To whom should we turn for guidance in the selection of color 
schemes? Acceptable schemes have been found which were worked 
out by the pupils and their teachers. Some suggest that the job is 

be delegated exclusively to the professional interior decorator. 
A new and great field in interior decoration of schools is open to the 
professional decorator. Interior decorators who have specialized in 
home decoration have a tendency to produce work which is too 
dark and consequently not desirable for schoolrooms, and should 
be cautioned against it. 
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Color-Scheme Selection 
Because it is believed te have inherent educational advantages 


this plan of color scheme selection is suggested: that the teachers © 


discuss the color schemes with the pupils of their respective rooms, 
selecting those considered to be most adequate (this would have a 
most desirable educational effect); that small committees of teachers 
take the results, study and revise them; then, that a final committee 
for the school meet with the administrator and his staff officers to 
make the final selection; and finally, that they submit the results to 
a competent interior decorator who has specialized in school decora- 
tion. Of course, far less “fuss” will be made by simply letting the 
school administrator, his staff, the architect and the interior decorator 
do the work. But the students will be deprived.of a wonderful 
educational experience, and a genuine interest in and appreciation 
for the final product will be lacking. However, it is necessary to 
remember that once the walls and floors have been painted it is 
expensive to make changes. Therefore it is not a bad plan to work 
out the color scheme in miniature, especially if radical departures 
are being made. Parents and other citizens of the community will 
approve of any scheme which makes for a happy and wholesome 
environment for the children. 

Some decorators believe that color schemes of -the corridors may 
be used as an inductive medium to the softer and more pleasing 
color schemes of the classrooms. Whatever attitude is taken about 
the decoration of corridors it must be remembered that they are 
a very important factor in the color scheme of the school. Visitors as 
well as pupils get their first impression of the school from the 


corridors. No effort should be spared jn making them attractive 


and educational. Well-lighted and colorful display cabinets should 

be built into the walls. These display cabinets may be used for 

both educational and publicity purposes. A school can have no better 
publicity than that of exhibiting its good work. 

Materials for Color Effects 

There are many materials on the market for producing varied and 


desirable color schemes. Modern manufacturers can be depended 
upon to produce all the color desired in any materials, especially after 


4 


the crusade for color gains more momentum. There is practically no 
need for semigloss and gloss oil paints in interior school decorations. 
The great variety of colors, and possible color combinations, of mat 
(or fiat) oil paints should be in great demand. The casein paints are 
gaining favor because of their soft finish. The uses of calcimine 
are so few as far as the schools are concerned that nothing would be 
lost by eliminating it. 

Piywood, knotted woods, maple floors, tile, tinted glass, glass bricks, 
linoleum with its many patterns and colors, and even washable 
wallpapers and. other materials have their places in color schemes 
of schoolrooms. Some very fine results, for example, are being pro- 
duced in tile where picture stories such as the Mother Goose 
Rhymes are used in kindergartens. The study of the many interest- 
ing materials is well worth one’s time. Lack of color in schoolrooms 
certainly is not due to a Jack of desirable materials, There are places 
in the school for murals and paintings, especially in corridors, cafeterias, 
gymnasiums, and auditoriums. These can be not only educative but 
also important in the general color scheme. Curtains and draperies, 
when well chosen, may aid much in producing desirable results. 
Venetian blinds may even be employed with good results. Never- 
theless, draperies and curtains should never be allowed to impair the 
illumination in schoolrooms. After a room has been decorated in 
a color scheme it will often -be found necessary to refinish’ pic- 
ture frames, map cases, and other items in order that they may 
become a part of the color harmony of the room. 

Generally, skilled workmen should be employed to do the decora- 
tion; however, there are cases where the children may not only do 
excellent work but may also gain lasting attitudes and appreciations. 
Kindergartens and lower grade children may be permitted to do a 
great deal of decoration, usually with water colors. The upper grade 
boys and girls can frequently produce superb results -in murals, the 
plans for which are often of their own creation. There are many 
practical jobs which may be done by the boys in the vocational shops 
and the girls from the homemaking departments. Educators should 
use. these opportunities for student participation in the interior 
decorating of the school, particularly when they promise lasting 
educational benefits. 


Instructor Training for the Naval Air 


Technical Program 
Lieut. 9. W. Giachine, US.UR* 





The success of the American armed 
forces can be attributed to a great many 
factors. One thing is certain + our fighting 
men have been expertly trained. The ex- 
pression “expertly trained” carries many 
implications. To those who are closely asso- 
ciated with technical training such a term 
most certainly implies that good instruc- 
tion must have been provided. When we 
stop to consider the gigantic task accom- 
plished since-Pearl Harbor it seems almost 
miraculous that millions of men could have 
been trained to carry out a mechanized 
war in such a coniparatively short period. 
Particularly is this true when it is realized 
that preparation for this war necessitated 
the training of so many technical experts. 
Nevertheless the job has been and is being 
done in .a most effective and expeditious 
























“Officer-in-charge, Aviation Metalsmith Training, and 
Instructor Training, Headquarters, Naval Air Technical 
Training Command, Chicago, Ill. 
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manner. Much of this success can be 
attributed to the excellent instruction 
given. The need for good instruction was 
recognized from the beginning and every 
effort has been made to provide it. 

During the past three years a great deal 
has been learned about techniques of train- 
ing. Due to the exigencies of war new and 
better methods of instruction have had 
to. be developed. Not only has it been 
necessary to train men in countless fields 
where high degrees of skill have to be 
acquired, but it became necessary to train 
men t6 teach. 

The purpose of this article is to sketch 
briefly the procedure instituted in the 
various training centers under the cogni- 
zancé of the Naval Air Technical Training 
Command for training and upgrading in- 
structor personnel, The Naval Air Techni- 
cal Training Command, headed by Rear 


Admiral H. S. Kendall, is responsible for . 


directing all technical training except flight 
instruction. ee eer ee 
tensive field in aviation technical trades 

all of which require skillfully trained men. 


Although men under instruction in this 
program primarily are trained to perform 
the duties of their specialty as required by 
naval forces ashore and afloat, nevertheless 
they are getting training in basic skills that 
are common to numerous civilian occupa- 
tions. Actually thousands of men are receiv- 
ing a type of technical background that 
ordinarily could not have been obtained as 
civilians, As a result, these men will be in 
a position to secure better civilian jobs as 
well as to readjust themselves in new 
occupations. more quickly. In discharging 


- its responsibility of giving the men the best 


possible training that is broad in scope and 
still has some degree of specialization, head- 
quarters initiated an instructor training 
program to provide (1) a constant supply 
of adequately trained instructors and (2) 
means to upgrade instructors and super- 
visors professionally and technically. 
Nature of Instructor Training Program. 
Since time was short, it became apparent 
that standard practices in Pepa 3 teachers 
could not be followed. A had to be 
developed that would luce competent 












Techniques of teaching and giving demonstrations 


instructors in the limited time available. 
Moreover, because a large percentage of 
the men selected as instructors had limited 
educational background, it was mandatory 
to devise an instructor training program 
that would be practical in its entire scope 
and would not necessarily hamper a man’s 
progress because he lacked certain educa- 
tional qualifications. Consequently the 
plan had to be simple but thorough enough 
to embrace all the basic principles of edu- 
cational practices that have withstood the 
test of experience in schools and univer- 
sities as well as in employee training within 
industry. In employing these. basic prin- 
ciples it was necessary to streamline them 
so that the average student could quickly 
comprehend their significance and readily 
apply them in his teaching. 

Another requisite of the plan was to 
provide means whereby prospective ne 
structors would be indoctrinated in 
techniques of impelling students to = 
provise. This was essential, inasmuch as 
in all technical training programs opportu- 
nities are presented so men can learn to 
carry out specific jobs under adverse condi- 
tions. For example, after a trainee is taught 
the correct procedure in iring a bullet 
hole or crack in the hull of a flying boat, 
conditions are simulated so that he must 
perform this repair without the proper tools 
or materials. In accomplishing this work, 
instructors are trained to use guiding 


techniques that will stimulate students to- 


use their skills and knowledges to perform 
work requiring improvisation. 

Another factor that was needed for a 
practical instructor training program was 
some form of refresher training to en- 
courage technical and professional growth. 
Otherwise the nature of instructional duty 
is such that instructors often tend to 

because of a lack of menial stim- 


consist of a number of integrated phases of 


practical performance type of instruction | 


aut er aaaaiacs: « meal 


work courses encompassed with a mass of 
words that might be nice to know but did 
not necessarily contribute to the acquisition 
of teaching skill. 

The instructor training plan that finally 
was developed and incorporated in all train- 
ing centers consists of three parts: 

1. Preservice (training of new instruc- 
tors) 

2. Training of instructional supervisors 

3. In-Service (upgrading of instructors 


in service) 
Phase | — Preservice 
The purpose of this phase of the pro- 
gram-is to indoctrinate the selécted instruc- 
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Part III — Additional technical 
ini 24 hours 


Part I of the course is devoted to dis- 
cussions of the principles of good teaching 
and actual participation by the students in 
preparing lesson plans, putting on shop 
demonstrations, conducting classroom dis- 
cussions, etc. The whole theme of the 
course is “learning by doing.” The prin- 
ciples and techniques of teaching are 
mastered by practical application. Instruc- 
tion js mainly centered on the following 
11 units: 


Unit 1. The instructor 
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Learning how to use a projector 


tor candidates to the basic principles of 
teaching techniques. This course covers a 
total of 96 hours and is divided into three 


parts: 
Part I Bie: a tech- 
Part I < Ceneaions 


analysis of class and 
shop activities 


How the student learns 

How to use the discussion 
method in teaching 

How to teach by the demon- 
stration method 
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Unit II. 
Unit II. 


Unit IV. 
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Unit V. 

aids in teaching 
Unit VI. How to plan a lesson 
Unit VII. How to present a lesson 
Unit VIII. How to make and use tests 
Unit IX. How io interpret tests 


How to use instructional instructor under some 


ilies sb de 
the activity he has been trained to teach. 
When in the judgment of the leading in- 
structor and supervisor he is considered 
competent to handle a class he is then 
given a full teaching assignment. 


16. Interrelationship within the training 


17. Selection, in-service training, and place- 
ment of instructors 

18. Rating instructors 

19. Evaluating instruction and supervision 





ee 


Directions: Circle one of the five numbers following the item to 
indicate your rating of the instructor on this item. 
No. 1 will be the lowest rating and No. 5 will be the 
highest. Add notes to clarify your observation or to - 
make suggestions in the space provided. 16 


1. Were: materials, tools, instructional aids, 
etc.; at hand? 

. Could students see and hear clearly? 

. Were objectives explained? 

. Was tie-up made with previous and future 
lessons? 

. Were important points to look for brought 
to students’ attention before demonstra- 
tion was given? 

. Were new terms and parts explained? 

. Did the instructor talk to students rather 
than to parts or walls? 

. Were operations performed at correct pace 
for clear understanding? 


nm & Wh 


sO 


OBSERVATION CHECK SHEET NO. 1 


og aa nase benenne Htaad ene 10. Were students prt cae at ogy ee Seis See 
(Type of Demonstration) during the demonstration eae, 
ii Wat Gatland Sak ie ae. gee 4. S 
Ss Seis Chee ee ape ah eee eRT eer es sarily with explanations to individuals? 
(Observer) 12. Were questions asked during the demon- 1 2 3 .4 5 
stration to test understanding? 
13. Did any trainees participate -m the 1 2 3 4 5 
demonstration? 
14. Was safety stressed? 1 Re Fee sS 
15. Was summary made oe See a3 
. Was interest and attention maintained 1 2 3 4. 5 
Low ‘Average High throughout the demonstration? 
eS SS 17, Was it of correct length to do the job? Sores oe S 
18. Could supplemental aids be added to 1 2 3 4 #5 
aS Sete A improve the demonstration? 
Gites male aims Mame, 19. Was location suitable for best demon- 1 2 3 4 §5 
Pee See stration? 
2 Re eS Recommendations: 
i 2 3 4 5 ee 
: a See ES Fae 
Pe a Ee Se 
BS fee pac aR 


So Co 


. Were operations, performed skillfully, in 
proper sequence, 
approved procedures? 


and according to 


ee ee ee ee a) 


Sample Demonstration Check Sheet 


ee 


Pe ee ee 





Unit X. How to conduct shop activ- 
ities aes 
Unit XT. _ Line operational teaching 


Part II of the course gives students an 
opportunity to check good teaching tech- 
niques and shop management. The men 
are divided into groups and sent out to 
observe outstanding instructors in various 
departments. Immediately upon returning 
from these observations an analysis is made 
of the type of teaching seen. To give stu- 
dents some basis by which to evaluate in- 
struction during observation periods, they 
are provided with check sheets (see sample) 
as guides in recording their findings. 

Part III of the course permits the pro- 


spective instructor to go back into the shop 


and classroom and acquire © additional 
knowledge and mechanical skill in the 
subject he is expected to teach. Thus, for 
example, if a student is being trained to 
become a welding instructor, each day for 
a two-hour period during the course he 
returns to the shop and actually performs 
all the jobs which are to be used in teach- 
ing the required welding operations. In 
addition to giving the prospective instruc- 
tor an opportunity to acquire higher 
degrees of skill, this part of the course 
enables him to study each job and oper- 
ation in terms of the role he is-to play 
when he becomes an instructor. 

At the end of the preservice course the 
student is assigned to serve as assistant 
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Phase Ii — The Training of 
Instructional Supervisors 


The function of this phase of the pro- 
gram is to familiarize selected supervisors 
with their duties and train them to effec- 
tively carry out their responsibilities. This 
phase of the program consists of the follow- 
ing two parts: 

Part I — General practices in super- 

vision of instruction 

Part II — Technical refresher train- 


Ing ; 

Part I of the course comprises a series 
of regularly scheduled conferences. Dis- 
cussion is centered on a review of good 
teaching practices and supervisory tech- 
niques. The following topics are covered: 

. Introduction of supervision 
. Duties and responsibilities of a super- 
visor 
. Human relations 
. The instructor 
How the student learns — 
. How to use the discussion method in 
teaching 
. How to teach by the demonstration 
method 
8. How to use instructional aids in 
teaching 
9. How to plan a lesson 
10. How to present a lesson 
11. How to make and use tests 
12. How to interpret test scores 
13. How to conduct shop activities 
14. Operational teaching 
15. Principles of shop ‘and classroom 
management 


An w Ne 


~ 


20. Conducting instructor’s meetings 
21. Preparing and executing a supervisory 
plan 
22. Keeping instruction up to date 
23. Planning ahead 
Along with the discussion of the listed 
topics the specific duties of each super- 
visor are outlined and instruction is given 
as to how they are to be carried out. A 
general indication as to the nature of a 
supervisor’s duties is listed below: ‘ 
1. Supervisor of instruction as an instructor 
a) Securing information concerning the 
work of the phase and its relation to other 


b) Preparing a plan for supervision. 

c) Preparing recommendations for the 
phase. 

d) Preparing standards and _recom- 
mendations relating to the teaching staff. 
-€) Preparing and supervising a pro- 
gram for the improvement of instructors in 
service. 

f) Assisting in the development of 
courses, instructional material, and train- 

g) Making job analyses and cooperating 
with instructors in the preparation of 
lesson outlines, bulletins, and text material. 

h) Cooperating with instructors in the 
measurement -of the value of the in- 
struction. 

4) Conducting experimental work on 
problems related to the supervisory field. 

j) Keeping informed about new devel- 
opments in the technical field being super- 
2. Supervisor of instruction as a manager 
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a) Preparing instruction working 
schedule. 

6) Preparing reports with recommenda- 
tions setting forth the needs of the phase 
with reference to rooms, new equip- 
ment, etc. 

c) Supervising installations of new 
equipment and providing for its mainte- 
nance and care. 

d) Preparing specifications and requisi- 
tions for supplies and equipment and 
providing for their efficient use. ' 

e) Promoting an effective morale on the 
part of the instructors and staff. 

f) Providing instructors with suitable 
forms and guides for reporting the work 
of the class. 

g) and submitting reports. 

ie ). Keeping informed about new devel- 
opments. 

i) Maintaining proper working condi- 
tions. 

j) Establishing and maintaining safety 
practices. . 

k) Establishing procedures for main- 
taining the physical plant in first-class 
condition. 

l) Providing efficient use of all instruc- 
tional equipment. 

m) Maintaining efficient use and care of 
supplies, tools, and equipment. 

3. Supervisor of instruction as a military 
leader 

a) Maintaining the proper respect for 
military authority. 

5) Maintaining discipline. 

c) Enforcing station rules and regula- 
tions. 

-d) Promoting the work of the phase to 
make it more effective when the students 
enter combat duty. 

e) Promoting an effective morale on the 
part of the instructors and staff. 

Part Il of the course consists of a pro- 
gram of technical upgrading to insure that 
all supervisors are constantly up to date 
in their respective fields. Technical up- 
grading is achieved by any one or more of 
the following means: ° 

a) Visitation and observation in oper- 
ating squadrons. 

6) Rotation of supervisory assignments 
within the respective schools. 

c) \scninay or temporary duty under 


Developing lessons and discussing duties 


instruction in short courses at advanced 
training center. 

d) Visitation, or temporary duty under 
instruction at factories. 

e) Visitation, or temporary duty for 
observation at various training centers of 
this command. 

f) Attendance at advanced technical 
courses of short duration within the various 
departments of the school to which the 
supervisor is attached. 


Phase Ill — In-Service Program 

The In-Service program is designed to 
upgrade all regular instructors, particularly 
beginners. 

Experienced supervisors, as well as in- 
structor trainers, are required to visit 
regularly the classrooms and shops of a 
particular phase of training and observe 
the teaching. At some: convenient period 
the supervisor, instructor trainer, or both, 
meet with the instructors observed, either 
individually or in a group and discuss with 
them whatever discrepancies that may have 
been evident. 

In addition, scheduled meetings are held 
to discuss certain: techniques of teaching 
and shop management with all instructors 
or those teaching the same course: 

To insure that instructors are constantly 
up to date in technical knowledge and at 
the same time provide them with means of 
improving their mechanical skills, arrange- 
ments are made to have them attend 
advance courses specifically provided for 
them in the training center. In some 
instances certain key instructors are sent 
to other centers or factories to obtain in- 
struction on some current piece of equip- 
ment. Upon returning these men serve as 
leaders in conducting conferences or classes 
to pass on the new information to other 
instructors. 

Instructor Training Procedure.. Most of 
the training and upgrading of instructors 
and supervisors is conducted by officers 
having had considerable civilian experience 
in shop training. In some instances certain 
phases of the program are handled by 
qualified enlisted personnel under the 
direction of some officer. 

One factor that is: adhered to con- 
sistently is holding the size of groups 
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under instruction to a maximum of ten. 
This has provided latitude in rendering 
individual instruction and assistance to 
correct some personal defect such as 
speech, mannerisms, appearance, and 
the like. 

As mentioned previously, prospective 
instructors learn to teach by teaching. 
Thus, for example, the men are required 
to plan and put on shop demonstrations 
and classroom lessons until they have 
mastered the proper techniques of presenta- 
tion. They learn the art of using instruc- 
tional aids in getting across their lesson. 
Since instructional aids are employed 
extensively in all Naval Air Technical 
training, considerable time is devoted in 
teaching the men how to handle such aids 
as movies, slide films, mock ups, models, 
charts, information sheets, job plans, 
and the like. 

The discussion of the “how, why, where, 
and when” of teaching principles is con- 
ducted for the most part by the conference 
method. Every effort is made to avoid as 
much as possible the usual stereotyped 
lecture when discussing these techniques 
of teaching. By shunning the so-called 
typical classroom atmosphere the interest 
of the men is held more intently and 
greater enthusiasm is displayed to master 
the skills of teaching. 

Another practice that is closely followed 
is never to present abstract principles of 
learning, psychology, etc. It is true that 
a good teacher must possess a basic founda- 
tion of the principles of learning and 
psychology. However, such aspects of these 
principles that are necessary and con- 
tribute to the individual’s knowledge are 
carefully woven into practice teaching situ- 
ations so that the men can readily see 
these principles in operation. This definitely 
gives them an opportunity to study the 
significance of the principles by means of 
application. For example, the principle of 
readiness in learning is observed by setting 
up a teaching situation that brings out the 
fact that learning takes place only when 
a student can be made to see a need for 
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it and has been properly primed to receive 
the instruction. In other words, by giving 
the men an opportunity to see principles i in 
action rather than attempting to explain 
them, the whole technique of turning out 
teachers is greatly simplified. 

Selection of Instructor and Supervisory 
Personnel. The rapid expansion of the 
training program made it necessary to 
secure instructor and supervisory per- 
sonnel in large numbers. Although some of 
these men had civilian experience in teach- 
ing, in general this group was compara- 
tively small. Consequently the only 
recourse was to use enlisted personnel for 
instructor billets who possessed technical 
experience. Naturally, it was realized that 
knowledge of the subject does not neces- 
sarily qualify one as a good teacher; that 
training, to be effective, must have teach- 
ers who know how to teach. 

Considerable attention is given to the 
selection of candidates for instructor train- 
ing inasmuch as not all people are 
temperamentally suited for instructional 
duties. Moreover, since one of the most 
important ingredients of a good teacher 
is a high level of morale, only qualified men 
who have a desire to teach are selected. 

Instructor personnel for Naval Air 
Technical Training activities is secured 
from two sources: (1) retained graduates 
of the school and (2) men returned from 
the fleet. The retained graduate is selected 
on the basis of the following six factors: 

1. Mastery of subject matter and civil- 
ian technical experience 


2. Maturity 

3. Ability to express himself properly 

4. Ability to handle men and work with 
others 

5. Desire to teach 

6. General appearance 


Students showing indications that they 
possess these characteristics are tagged and 
close check is kept on them as they go 
through their technical training. Some time 
before graduation these men are called 
before an interviewing committee for a 
final scrutiny and if found satisfactory they 
are assigned to the instructor training 
course. 

Men returned from the fleet also are 
required to possess the qualifying stand- 
ards before being assigned to instructor 
training. 

Supervisors, as a general rule, are chosen 
from the teaching staff who have displayed 
unusual talent as instructors. Somé are 
selected because of their exceptional naval 
technical background. Practically all of 
these men are chief petty officers whose 
rank distinguishes them as_ individuals 
possessing high technical skill and ability 
to handle men. Having been selected as 
supervisors such men are then indoctrinated 
in the duties and techniques of supervision 
by attending the supervisory training 
program. 

Instructor Training Literature. Inas- 
much as most of the available teacher 
training literature was not readily adap- 
table for the accelerated program initiated 





by the Naval Air Technical Training Com- 
mand, it became necessary to prepare new 
-publications, Accordingly a basic text on 
principles of teaching techniques was 
planned and published. The material 
written was kept on a level that could 
be understood easily by the student. 
Furthermore, only such information was 
included as was actually usable by the 
prospective instructor. 

For the supervisory training program 
a series of bulletins was prepared outlining 
the various supervisory topics. These 
bulletins generally are presented to super- 
visors before their scheduled meetings to 
give them an opportunity to become 
familiar with the topic so that they can 
think the matter over and thus be able to 
participate in the conference. 


sidiiankiin 


The program of instructor training in 
use at Naval Air Technical Training 
Centers undoubtedly has many limita- 
tions. However, since time was so short 
and a need for trained men so urgent 
some inconsistencies were bound to occur 
regardless of the nature of any -plan. 
Nevertheless the present program is 
accomplishing its mission. If the tech- 
niques being used to train instructors as 
well as students are producing good results 
then possibly vocational industrial educa- 
tion should make some attempt to appraise 
them. The results may be such as to in- 
fluence the future trend of the training 
given in vocational schools. 


Instructor Training for the 


Amphibious Forces 


Lt. Gg) Homer 0. Rose, US.NR* 
Lt. (39) Yolu H. Wagner, US.NR** 
Lt. Gg.) Michael B. Callahan, US.UR*** 


The story of how instructors are trained 
for the Amphibious Forces, Atlantic Fleet, 
is best told by reviewing the experience of 
one of the men. 

Before he put on a navy uniform, 
George was a mechanic in a garage. He 
was ambitious, intelligent, and proud of his 
technical knowledge and ability to use the 
tools of his trade, but he did not teach or 
train others. 

In fact, the word teacher reminded him 
of a thin, tired woman talking before a 
class of unruly youngsters. 

George left the garage to join the navy 
and now, after training in “boot” camp, a 
navy school for mechanics, and a year’s 





*Director, Instructor Training Program,. Amphibious 
Training Command, Norfolk, Va. 
**Instructor =—s Officer, Amphibious Training 
Base, Ft. Pierce, 
***Tnstructor ‘ivalins Officer, Little Creek, Va. 
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operating experience in the Pacific, he finds 
that the Personnel Department has as- 
signed him as an instructor. He is sent to 
the Engineering Department to teach 
classes in the care and operation of diesel 
engines. 

By the end of the first day George has 
gained a great deal of experience but his 
spirits have reached a new low. Students 
did not seem interested — he had to speak 
to several to keep them awake. His throat 
is dry and tired from talking. He realizes 
that his material has no logical organiza- 
tion. He feels as though he has told the 
men all he knows in the first period; yet 
he wonders how much they will remember 
for the weekly examination and for the 
real test to come weeks later afloat. 

For the first time George begins to ap- 
preciate the skill and confidence he has 
seen in some of his best teachers. Being 
intelligent and ambitious, George decides 
that perhaps there are some definite prin- 
ciples and techniques in teaching just as 





there are in the job of keeping the ship’s 
engines in operation. George is ready for 
some training as an instructor. 

He has been told that all new instructors 
received training as teachers in special 
classes. He was more pleased than sur- 
prised a short time later when he was 
ordered to report to Instructor Training 
to take the course. 

A very natural curiosity prompted 
George to ask what the course contained 
and the instructor training officer de- 
scribed it as follows: 

During the ten: hours of instruction 
there would be material of a practical 
nature given on the basic techniques of 
teaching. The lessons would be scheduled 
thus: 

Lesson 1. An overview of teaching as a 
skill, In this lesson the objective and 
nature of the course are explained and a 
film is shown to emphasize the need of 
training for teachers. 

Lesson 2. Basic ideas about learning. 
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Fig. 1. Student instructors making lesson plans in the instructor-training 

class. Each plan is carefully checked by the instructor as the plan is 

written. Plans are also read and approved by the officer-in-charge of 
each department before they are used 


This lesson is designed to give the student 
instructor some of the principles of learn- 
ing as they apply to a typica! navy class. 
Specific problems such as motivation are 
analyzed in the light of the basic 
principles. 

Lesson 3. Techniques for giving a dem- 
onstration. This is the method of instruc- 
tion most common to the school; therefore 
the technique is carefully worked out and 
emphasized by means of a sample demon- 
stration by the instructor training officer, 
and a film on how to give a demonstration 
also is shown. A controlled discussion fol- 
lows to bring out the main points. 

Lesson 4. Questioning and tips on 
speaking. A few of the more basic ideas 
on how to speak are discussed and dem- 
onstrated. Special attention is given to the 
use of questions in teaching. 

Lesson 5. Analysis of subject content 
for a lesson. In this lesson each student 
analyzes a unit of instruction that he is 
preparing to teach. Organization, content, 
and key points are considered. 

Lesson 6. Planning instruction. This 
lesson is designed to give the student in- 
structor an opportunity to plan all of the 
teacher-student activity for a lesson he 
may teach. The resulting plan will incor- 
porate all of the ideas on teaching from 
the previous lessons. ; 

Lesson 7. Practice lessons. Each stu- 
dent instructor presents part of a lesson 
as he would to his own classes. A recording 
is made of his voice and his lesson is 
— for strong and weak points by the 


Lesson 8. Teaching problems. This les- 
son is conducted by the discussion method 
in an attempt to give students a concept 
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Fig. 2. Visual aids such as this are 
used to stimulate learning in the in- 
structor-training course 


of how to solve their teaching problems as 
they come up in all classes. 

Lesson 9. Testing. Basic ideas on test- 
ing are explained and types of tests are 
studied. 

Lesson 10. Summary test discussion. 
The lessons vary in length in relation to 
their importance and the progress of the 
group. Officer classes also include a lesson 
on supervision since many of the officers 
have some responsibility, as senior 
instructors. 

George found the course very much dif- 
ferent from some other courses he had 


taken. He had many opportunities to ex- 
press his ideas and to ask questions. There 
were no long lectures and each lesson 
seemed to hit the bull’s eye of specific 
problems. Obviously, the course had been 
especially designed for the needs of the 
“Amphibious” instructors. He found that 
the psychology of- teaching was just good 
common sense and that he had to think 
and plan ahead as he had done in operat- 
ing the ship’s engines. 

One novel device was of particular inter- 
est to the entire class. The machine is 
called a “Magnetic Wire Recorder and Re- 
producer.” By means of the equipment 
each student had part of his practice les- 
son recorded and reproduced. Remarks 
and criticisms were held on a friendly 
plane so that the experience with the 
recorder was enjoyable as well as 
profitable. 

Members of the class looked forward to 
having a recording made on their regular 
teaching situation. Since the recorder is 
available at all times a teacher can request 
it whenever he has a particular lesson that 
he wants recorded. 

George decided that he would like to 
hear a recording of the lesson he had 
planned in the instructor training class. He 
had put his best efforts into the plan. Pro- 
vision had been made for student participa- 
tion, the subject was analyzed so that key 
points could be emphasized and stimulat- 
ing questions had been written out to 
cover all the main points of the lesson. 

A schedule was worked out with the in- 
structor training officer for the use of the 
recorder. During the lesson George had the 
feeling that he was master of the situation. 
Since he had made thorough preparation 
and had anticipated all that should take 
place in the class period, he had no real 
fear of failure. He knew that the instruc- 
tor trainer would weigh the various ele- 
ments in his lesson and would be fair and 
helpful in the conference that was . to 
follow. 

Soon after the lesson he reported to the 
instructor training office with his lesson 
plan. The lesson was reproduced with the 
recorder. At the same time he and the in- 
structor trainer followed the written out- 
line of the lesson. Every few minutes the 
recorder was stopped and points of tech- 
nique or methods were discussed and notes 
made on the lesson plan. This reminded 
George of his technique for tune up and 
adjustment on an engine. The instructor 
trainer was able to provide several ideas 
to be used in presenting the lesson and 
George left with a feeling of accomplish- 
ment, and with the knowledge that the in- 
structor training department would help 
him in any teaching problem. 

George is not unique by any means. 
There are thousands of instructors in the 
navy who have been selected for their bil- 
lets primarily on the basis of a knowl- 
edge of some skill. 

The navy recognizes that a skilled work- 
man is not necessarily a competent teacher 
and that the need for trained men is too 
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Instructor trainer and instructor listen to a recording of a lesson. 


The lesson plan used by the instructor in teaching the lesson is checked 
with the recording and ways of improving the plan are noted 


pressing to use any apprenticeship method 
of training. 

The answer has been sought in the in- 
stitution of an instructor training program, 
which was applied to Amphibious Training 
Command, Atlantic Fleet, in June, 1944. 
Officers, qualified by training and experi- 
ence to train vocational teachers were as- 
signed to each of the amphibious training 
bases. One additional officer became the 
co-ordinator of the program. 

Instructors in the schools are trained by 
classroom instruction, by personal follow- 
up and in-service training. 

A short course in methods of teaching 
is given to all instructors, both officers and 
men, as soon as possible after they report 
for duty. The major objectives of this 
course are: 

1. To orient the new instructor in the 
field of vocational teaching. 

a) To develop attitudes and apprecia- 
tions which will cause him to become con- 
scious of his importance as a teacher. 

2. To indoctrinate instructors in their 
jobs: 

a) To gain a background or under- 
standing which will enable them to de- 
velop teaching skill. 

b) To develop a measure of skill in the 
use of specific teaching techniques. 

Main topics of subject matter included 
in the course: 

1. The student, the teacher, the princi- 
ples of learning. 

2. How to plan instruction. 

3. Analysis of the skills involved in jobs 


The classes are conducted as directed 
conferences, in which the instructor offers 
some information upon which to build a 
discussion, stimulate the asking of ques- 
tions by the group, and solves. the prob- 
lems brought up only when a solution is 
not forthcoming from the group. Short 
tests are used to cover the main points of 
discussion and their application to speci- 
fic situations. Wire recordings are made of 
short lessons by the students in the class. 
These are played back and analyzed by 
the students in the class with the help of 
the instructor. 


portion of the instructor 
rT consists of in-service 
is made up of classroom 
visitations, and conferences with instruc- 
tors, with the dissemination of 
further instructional material. 

Through contacts with senior instruc- 
tors of the various schools, those teachers 
who. are in need of assistance are found 
and visited. 

After watching the classroom perform- 
ance of the teacher, the instructor trainer 


tion. Every effort is made at this time to 
impress the new. instructor with the idea 
that the aim of this conference is to help 
him to do his job more easily. All criticism 
is given in the spirit of helpfulness. 

This informal conference is followed up 
by a more formal rating which takes the 
form of the instructor evaluation sheet 
shown in Figure 4. This evaluation sheet 
is prepared in triplicate. The original is 
sent to the training officer in charge of 
schools, the second copy goes to the senior 
instructor and the instructor observed. The 
third copy is filed by the instructor train- 
ing department for future reference. 

It has been found that, by this means, 
several of the objectives of the program 
can be met.» 

Primarily, personal follow-up is a way 
of doing coaching on the application of the 
general principles and techniques taught in 
the basic 10-lesson course. By observing 
which items the new instructor has failed 
to grasp or apply, it becomes a fairly 
simple task for the instructor trainer to 
direct the teachers’ energies toward. re- 
medial steps. 

It is a rare individual who doesn’t get 
a spiritual “lift” when someone observes 
his work and, while commenting critically 
on it, makes an honest effort to be of as- 
sistance in making the job easier or better. 
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INSTRUCTION EVALUATION SHEET 
Instructor Rate_____ Date 








Lesson title 





| Dopartacnt No. in class Period 
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fread. (c.c.Bd- 
INSTRUCTION EVALUATION S4EET 


DOE, John Rate Ens. _Dete 11 Dec. 44 | 
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| Physical Aspects Voice 
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the instructor (1) Follow a lesson plan? 
Have visual aids and aaterials ready for use? 
Introduce the lesson adequa 
Have adequate preparation sade ‘to teach the lesson? 
Use ye step presentation and proper a 
Make usc summeries and effective repetiti 
Relate aaterial to past experience of Seersarek 
Lo egee eg key points in the lesson’ 

use of questions during the en 

} (10) Use student participation and drill? 
11) Summarize the lesson taught? 
12) Show confidence and pee agy bas be 


ome 


TTT errr Try 


13) Show enthusiasa and keep interest of the class? 
14) Maintain good discipline? 
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Did the instructor (1) Follow a lesson plan? 

2) Heve visual aids and materia. ne ready for use? 
3) Introduce the lesson adequa 
4) Bave adequate preparation aiae to teach the lesson? 
5) Use lenge Be presentation and proper is? 
6) dake Summaries and effective repetition? 
7, of learners? 
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Show peter yyad and authority? 

Show enthustesm and keep interest of the class? 

daintain pote discipline? | 
Summary Grade 3B. Total 

COMMENTS: _Instructor taught PWO officer class methods to be used | 

in obtaining aaterials aboard an LSM. He gave each student s | 

C. and S. manual and this was used es @ reference from time to time. 
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| RECOMMENDATIONS MADE TO: Instructor ( ) Dept. Head ( ) School ( ) 








a. 1. ¥ voice. as oti as ble. 
2. Improve 
3.\ Suggest chart sooner in this lesson and secure anothe~ 


Tais instructor hes a tendency to telk in @ sonotone voice. fe 


RECOMMENDATIONS MADE TOs Instructor (X) Dept. Heed () Baeal't ) 
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to be taught. 
4. The demonstration method of teach- 
ing. 


5. Evaluating instruction. 
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4. chart for msterial not covered (as our conversation at end 
(Signed) vs 
v celendeaZt | 





Fig. 4. Rating sheet, also rating sheet filled out by observer. Copies of 
the rating sheet are sent to officer in charge of schools, to the instructor 


training department, and to the instructor observed 
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Fig. 5. 


Instructor, instructor training officer, and officer in charge of 

















schools (reading from left to right) talk over plans for improving in- 
struction. The instructor trainer acts as an educational specialist and 
advisor to the officer in charge of schools 


This motivation by personal contact is 
another major objective of the visitation 


program. 

A third objective, that of checking the 
effectiveness of the basic ten lesson course, 
is met by noting comparisons between 
evaluations of instructors before and after 
having had the course. 

When, upon compilation, the evaluation 
sheets show ‘general weaknesses in certain 
aspects of classroom techniques, two 
things are done, First, greater emphasis is 
put on those items in the basic course. 


Secondly, a less personal type of follow-up 
is used. 
The second method of in-service train- 
ing is the distribution of information 
sheets, like the one shown in Figure 6, to 
all instructors. The use of this type of 
sheet by the schools and instructors within 
the schools is based on a wholehearted, 
active cooperation and upon the honest de- 
sire on the part of all concerned to make 
the training as good as it can be made. 

A large proportion of the success of in- 
structor training is dependent upon the at- 





Instructor Training Program 
Aaphibious Training Comand 
Atlantic Fleet 


Ah Not 


Lecturing or tolling slone its not teaching. 


The lecture is valuable only if students participete actively 
by ene through” the informetion and ideas as they are pre- 





Active gg a oarticipation ney 
be secured 


1. 





Asking questions. 


Good questions may help you to 
put > Revel over better and in less 
tise 


2. Using charts, yer 44 maps, and 
the dleckboard, or other ai / 


3. 
gotes. 
these notes and give the student tine 
to take good notes. 


Requiring students to teke 
The instructor should examine 


4. Speaking so forcefully, earn- 
estly or enthustastically, that genuine 
student interest is developed. 


5. Including @ number of short 
deaonstrations to visualize the Sanne 
clearly. 





6. Using short clear statesents. 


7. Including illustrations, exaa- 
ples, or anecdot 


8. Talking less. 


REMEMBER: Any subject thet requires the development of skill 
cannot be taught by lectures alone. 





Fig. 6. Another visual aid used 


titude of the naval officers in charge of 
training programs. In this connection it 
must be said that every responsible officer 
has been fully aware of the problems in- 
volved and the magnitude of the task of 
making qualified instructors of officers and 
men who, although experts in their field, 
have had little or no experience in voca- 
tional teaching. 


Check Sheets and Rating Scales 
for Lessons and Conferences 


Teacher-Training Methods Classes 


In the area of vocational teacher im- 
provement, especially for the trades and 
industries, the various teacher-training 
agencies offer numerous courses such as 
“Methods of Teaching Occupational Sub- 
jects,” “Techniques for Beginning Teach- 
ers,” “Practice Teaching,” and “The 
Conference Method of Teaching.” The 
chief objective of these courses is to im- 
prove the teaching and conference leading 
techniques of the employed vocational 


ures. In all of these courses it is customary 
for the various members of the classes to 
offer sample lesson units or sample con- 
ferences for criticisms and suggestions for 
improvement from the other members of 
the classes. It is obvious that the more 
logical and objective the ratings of the 
nant Ciabeedbte Wek ton Sook Wenee Cale, Celie 
of Cincinnati, Cincinnati, Ohio. 





A. W. Paine* 





SUGGESTIVE LESSON-PROCEDURE RATING CHART 
(For Rating the Allen Four-Step Lesson Procedure) 


. 





100 Awd 93/92 B=3 85/84 C=2 77|76 Dsl =—S70:~*([69 P=0 
Checking Points For|Checking Points For|Checking Points For |Checking Points For 
EXCELLENT LESSON - GOOD LESSON PAIR L 


) 
| Checking Points For 
FA TLURE LESSON 








— 








































on J.0.P. 


4-Some focus on 
J.0.P. 


STEPS ESSON POOR LESSON 
1-Excellent intro- {1-Topic introduced [1-Topic fairly well/1-Little or no in- 

z duction of topic wel introduced troduction 

= a-Thorougs check 2-Good check on 2-Some check on 2-Little or no 

eH of ba — round o nn gan of student's back- check on stu- 

Ef studen round dent's background 
3-High intereat ar- 3-Sood “interest 3-Fair interest 3-Little interest 

Sa oused in student arous aroused 

a 4-Excellent focus 


4-Focus on J.0.P. 
ak 


+ 
|} 1-No introduction 


given 

| 2-No check of stu- 
dent's back- 

| ground 

| 3-No interest 
eroused 

| 4-Ho focus ettained 





1<Clear explanation 

2-Proper eaphasis 
on important 
points 

3-Thorough demon- 
Stration and ex- 
cellent thought- 
te tegen used. 

eat student 

participation 
attained 


PRESENTATION 
STEP II 


4-Excellent illus- 
trations and 


dividual aiffer- 
ences in assign- 
ments 








1-Good explanation 
2-Some emphasis on 
important points 


3-Good demonstra- 
tions, good 
thought-questions 
used and much 
student partici- 
pation attained 


4-Good —— 
tions 

cote yay 
5-Quite adequate 
rovisions made 
or individual 
differences in 





1-Fair explanation 
2-A few points 
emphasized 


3-Fair demonstra- 
tion, fact ques- 
tions, a few 
thought-quest- 
ions and some 
student parti- 
cipation 


4-Fair illustre- 


tions, a few 
teaching aids 


5-Some provisions 


made for indivi- 
dual differences 
in assignments 





assignments 


|1-Poor explanation 


2-An occasional 
point emphasized 


3-Poor demonstra- 
tion, lack of 
preparation,some 
errors in proce~ 


dure, poor thougi.t- 


questions and 
little student 
participation 


4-Very few illustr:- 


tions or teaching 
aids 


5-Inadequate provi- 


sions made for 


individual differ- 


ences in assign- 





ments 


| 2-Explenations failed 
2-No emphasis on ia- 
portant perts 


| 3-Demonstration lack- 
ing, or unorganized 
and full of errors, 
no thought-questions 
and no student per- 
ticipation | 


4-No (or poor) illus- 
trations and teach- 
ing aids 

5-No provisions made 

for individual 

differences in 

assignments 
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Sample sheet No, 2 continued 


sample units can be made, the more worth 
while will these units be in developing — 
better techniques of teaching and of con- 
ference leading. 

Literally thousands of check sheets and 
rating scales have been developed for this 
purpose, and the ones submitted on these 
pages are presented as representing simple, 
sensible, and usable scales that will make 


CHECK SHEET FOR RATING INSTRUCTION UNIT 





NAME OF INSTRUCTOR DATE 


NOTE: Rate the it 
on the basis of A 





s listed on” B tGsod) Pa sheet 
Excellent), (Pair), 
D (Poor), and F (Failure). List strong” BA, 

weak points, and definite suggestions for improve~- 
ment on the back of the sheet under the proper 
headings. 


I. GENERAL INFORMATION 
A. Clearness of aim or objective } 
of lesson : | 
B. Evidence of teacher preperation 
of unit 
C. Apparent knowledge of lesson 
material 


II. GENERAL ATMOSPHERE OF THE CLASS, | 
STUDENT OR STUDENTS | 
A. Attentiveness 
B. Cooperativeness 
C. Apparent effort 


III. TEACHER ATTITUDE AND 

CHARACTERISTICS 

A. General appearance 

B. Personality 

C. Voice (harsh, squeaky, too 
loud, or too soft, etc.) 

D. Enunciation and emphasis 

E. Freedom from mannerisms 

F. Patience and thoroughness 

G. Use of humor 

H. Attitude (friendly, reserved, 
familiar, etc. 

I. Use of appropriate English 

J. Teacher activity 


neyo! 
A. Instruction steps well brought out 

(consult rating procedure char :) 
1. Preparation 
2. Presentation 
3. Application 
4. Test 

B. Student interest 

C. Quality of student questions 

D. Student participation 
in class discussion 

E. Student application of lesson, 
or ability to do the job 

F. Instructor's method of testing 
mastery of the lesson 
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< 





JT TET JT 
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Iv. 


LTH 


Av. 
Totel Av. 











Sample Sheet No. 1. Front of instruc- 
tion unit rating sheet 
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these sample teaching experiences more 
meaningful to the members of the voca- 
tional teacher improvement and conference 
classes. These rating materials have been 
developed over a period of years devoted 
to teacher training and conference work, 
and, of course, represent the pooled 
opinions of many vocational teachers, fore- 
men, vocational teacher trainers, and con- 





V. STRONG POINTS OF LESSON 












































Reverse side of instruction unit 
rating sheet 


ference leaders. The check sheets and 
rating scales have been put in their present 
forms by the staff of the Department of 
Vocational Education, Teachers College, 
University of Cincinnati and the various 
vocational teacher improvement classes of 
South-Western Ohio carried on by Teach- 
ers College, University of Cincinnati, in 
cooperation with the State Board for 
Vocational Education, Division of Trades 
and Industries. It is hoped that the sug- 
gestive check sheets and rating charts de- 
scribed on the following pages will prove 
of value wherever sample teaching units 
are offered for criticism. 


The Lesson Check Sheet and 

Rating Chart 

The complete rating scale for the sample 
lesson consists of two parts: a check sheet 
(Sample sheet No. 1) used for the actual 


grading, and a suggestive lesson procedure 
rating chart (Sample sheet No. 2) to be 


Bn <A Ag quality of the 


used as a guide in arriving at sound judg- 
teaching in 
the four steps of the Allen type four-step 
lesson, the teaching method used in prac- 
tically all areas of vocational education. 

The use of the sheets is almost self- 
evident. All members of the class listening 
to the sample teaching unit are supplied 
with both the check sheet, and the proce- 
dure chart. After observing the sample 
lesson, each rater assigns A, B, C, D, or 
F grade values directly to the various 
teacher characteristics and techniques listed 
on the face of the check sheet under: 

I. General information 

II. General atmosphere of the class (stu- 

dent or students) 

III. Teacher attitude and characteristics 
IV. Results 
On the back of the sheet appear the items 
V. Strong points of the lesson 
VI. Weak points 


CHECK SHEET FOR RATING CONFERENCE UNIT 
































NAME OF INSTRUCTOR DATE 

NOTE: Rate the items listed on this seténe sheet 

on the besis of A (Excellent), B (Good), C (Fair), 
Pailure). 


D (Poor), and F List strong 20 points, 
week points, and definite suggestions for improve- 
ment on the betk of the sheet under the proper 
headings. 


I. GENERAL INFORMATION GRADES 
A. Clearness of aim or objective 
of conference 4s brought out 
in the Introductory Stetement 
B. Evidence of leader preparation 
for the unit, (Operation sheets, 
charts, ete.} 
C. Apparent commend of the mater- 
iels needed 
D. Appropriateness of the topic 








A. Attentiveness and interest 
B. Cooperativeness 
C. Apparent effort to contribute 
III. LEADER ATTITUDE AND 
CHARACTFRISTICS 
A. General appearance 
B. Personality (generel impression)__ 
C. Voice ag on squeaky, too 
oud, or too soft, etc.) 

D. Enunciation and emphasis 
E. Freedom from wannerisms 
‘FP. Patience and thoroughness 
G. Use of humor end tact 
H. Attitude (friendly, re- 

served, familiar, etc. 
I. Use of sppropriate English 
J. Resourcefuln 


RESULTS 

A. Conference’ steps well brought out 
(Consult rating procedure chart) 
1. Introductory stetement 

2. Collecting and classi- 











> 
< 


Iv. 


jate Shea 
3. Selecting and evaluating dete___ 
4. Reaching a decision 
5. Making a plan 
6. Summary CERI 
Group interest in the subject__._ 
C. Quality of group responses 
D. Distribution of responses 











Av. 
General Av. 








Sample Sheet No. 3. Front of con- 
ference unit check sheet 
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pcs eM eter } 
Reverse side of conference unit 
check sheet. 
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quality of accomplishment for each 
of the lesson. Five quality groups for 
step suggest performance levels warranting 
grades of A, B, C, D, or F. After deter- 
mining the quality of each item under sec- 
tion IV-A of the check sheet, the different 
sections are then averaged separately, and 
a final average grade is secured for the 
entire teaching unit. The usual letter- 
averaging procedure of assigning number 
values to the lettes—A=—4, B=3, 
C=2, D=1, F =O, then averaging the 
numbers and’ reconverting the average 
number back to its nearest letter value — 
is the simplest and easiest method to dis- 
close the average letter at once. 

Obviously the use of these two sheets 
with their rating elements cannot make 
lesson rating entirely objective. However, 


. it cam make the process much less hap- 


hazard and plain guesswork than would 
otherwise be the case. To make the rating 
procedure even more meaningful and pro- 
ductive of constructive thinking regarding 
the whole subject of lesson procedures, the 
back of the lesson check sheet contains 
spaces for listing V (Strong Points of the 
Lesson), VI (Weak Points), and VII 
(Suggestions for Improvement). Item VII 
makes for constructive, positive thinking 
rather than allowing negative thinking 
only. These spaces also provide opportuni- 
ties to record individual opinions beyond 
the capacity of almost any check sheet. 
After the check sheets have been com- 
pletely filled out and turned in by the 
various members of the class, a composite 
report is worked out, either by the instruc- 
tor, or by a member of the group to whom 
the task has been assigned. This composite 
report should list in tabular form various 
letter grades assigned to the different ele- 
ments of the check sheet by all the observ- 
ing teachers. It should also list the strong 
points, weak points, and suggestions for 


port should then be duplicated and be 
distributed at the next vocational’ teacher 
improvement class meeting. The reports 
should be carefully reviewed and discussed 
with the class before the next sample 
teaching unit is taken up. Many common- 
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(For Rating the Conference Procedure) 
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ing of topic wes 
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5-Group off the 


1-Fair distribution |i-Littlie understand-|i-a few individuals 
of responses wes | 
secured 


ing of the topic 
| wes established 


monopolized the 
discussion 


/ | 
2-Some veriety of (2-Little interest |2-Only one or tuo 
conference de- ; 
vices was used | | 


| was aroused | @evices used 


3-Chart heeds ceused 
conflicts in 
classifying date 


|3-Chert hesdings 
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$-Group off the treck 


secured; some 
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excellently well 
3-Evaluation wes 


3-Evelustion wes 
made carefully 


made very cére- 
fully end very 
thoroughly 
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3-SELECT- |1-Dete that applied i-Date thet applied |1-Some selecting 
to the topic were; was made of date 


ING AND to the —— were 
EVALUATING] very cerefully well selected | ‘that applied to 
DATA selected | topic 


dure fitted date 
| With some diffi- 


|3-Pertiel evelus- 
tion was made was mad 


l-Little effort wes|1-Very little or no 
made to select |} selection was gede 
deta thet applied) of data that 


plied 


|; @ 
2-Evaluation proce- |2-Eveluation proce- |2-Eveluation proce-| 2-Pveluetion proce-/|2-Eveluation proce- 


dure fitted date 
very poorly 


dure fitted deta 
poorly 
3-Little eveluation|3-Very little or no 
evaluetion was 
made 
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i-Little agreement |l-Little or no agree- 





4-REACH Complete agree- (1-Generel agree- ji-Pertial agree- 
A DECISION ment wes secured | ment wes secured | ments were se- wes secured ment was reached 
readily quite readily | cured on most 
[tj | points 
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check sheet and rating chart already ex- 
plained for use in connection with the 
Allen four-step lesson. Thus the front of 
the conference check. sheet contains the 
following main headings: 
I. General information 
II. General atmosphere of the conference 
III. Leader attitudes and characteristics 
IV. Results 
The back of the sheet presents: 
V. Strong points of the conference 
VI. Weak points of conference 
VII. Suggestions for improvement 
While most of the divisions of this sheet 
are quite similar to the divisions on lesson 
check sheet, section IV, Results of the 
Conference, differs radically in that it con- 
tains rating provisions for the six steps of 
a well-conducted conference, viz.: 
1. Introductory statement 
2. Collecting and. classifying data 
3. Selecting and evaluating data 
4. Reaching a decision 
5. Making a plan 
6. Summary 
The suggestive conference rating chart 
(Sample sheet No. 4) that accompanies 
the check sheet just described, while simi- 
lar to the lesson procedure rating chart, 
concerns factors relating to the qualities 
of conference leading. The general pattern 
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Sample sheet No. 4 continued 


and use of this chart are similar to those 
described. for the Allen four-step lesson. 
As in the use of four-step lesson check 
sheets, the conference check sheets should 
be collected after they are filled out at the 
end of the conferencé, and the results 
should be compiled as composite reports 
to be distributed for discussion at the 
next conference session. The review of 
these composite reports should immedi- 
ately follow the review of the conference 
to which they relate. Succeeding confer- 
ences should be opened with these reviews. 
Summary 
The check sheets and suggestive rating 
charts described in the article are offered 
as devices that will do much in making 
methods classes of various types, and fore- 
man conferences much more interesting 
and effective. No claims are made that the 
development of these sheets has been en- 
tirely scientific, or that they are perfect 
rating devices. However, the use of similar 
devices over a period of years has con- 
vinced the writer that they are extremely 
valuable in improving vocational teaching 
and conference leading. 
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Shop teachers in vocational high schools 
often wonder just how the social studies 
are contributing to vocational education. 
Some regard it as merely a parasitic 
nuisance imposed by the provisions of the 
Smith-Hughes Act. Vocational school 
students are equally cynical, and have 
been heard to remark that the sole purpose 
of social studies courses is to provide jobs 
for the teachers. 

There is criticism from the academic 
high schools also. On the one hand, they 
attack vocational. school social studies 
courses as too vague and general. “Just 
what is encompassed by such courses as 
industrial history or vocational eco- 
nomics?” they demand. On the other hand, 
specific courses, such as the history of 


printing, which correlate closely with the. 


student’s shop interests, are condemned as 
being too narrowly vocational. 

The basic cause for the ambiguous posi- 
tion of the social studies program in the 
vocational schools can be traced back to 
a lack of understanding of its true objec- 
tives. What are these objectives? Funda- 
mentally, they are the same as those of 
the social studies in the academic schools, 
or in any other branch of the secondary 
schools. Generally speaking, all secondary 
education aims to enrich the lives of the 
students, and to develop their abilities and 
powers to the fullest possible extent. All 
pupils, regardless of the type of secondary 
school they attend, should be prepared to 
take their places in a democratic society. 

How can the social studies program in 
the vocational schools assist in the achieve- 
ment of these general goals? What are the 
specific goals of the social studies? 

The first goal is the inculcation of a 
certain basic knowledge in the field of the 
social studies. The teaching of facts has 
been under fire for many years. Yet, with- 
out facts thinking is impossible, and with- 
out thought how can the vocational student 
be expected to comprehend the complex 
problems of the modern world? True, the 
vocational student is not especially enthu- 
siastic about studying “facts,” but for that 
matter which student is? However, if his- 
tory is made meaningful by the teaching 
of broad movements in the development of 
civilization, rather than the memorization 
of isolated names and dates, this problem 
can be overcome. The ultimate aim of this 
phase of the work is to give the student 
a better understanding of the people and 
events of our own time. 


*Chairman, Social Studies Dept., Manhattan High 
School of Aviation Trades, New York City. . 
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Objectives of the Social Studies 
in Vocational Schools 


War Serger* 


The development of reasoning power and 
critical judgment is a second goal of the 
social studies program. A number of devices 
are utilized for this purpose. Cause-effect 
relationships in history and economics are 
stressed. So is problem solving. An example 
of the latter is, “If the War of 1812 was 
fought over the impressment of seamen, 
why did New England oppose the war?” 
The organization of ideas is essential in all 
the social studies, and particularly so in 
history. Various mediums are used for 
developing this ability. Prominent among 
these is the outline. When a student has 
learned how to outline the history of the 
regulation of business by the government, 
or the changing interpretations of the 
Monroe Doctrine, he has accomplished 
something. At all times the student is 
trained to distinguish between fact and 
opinion —a matter of great importance 
in an age of high-pressure propaganda. 

All subjects in the school curriculum 
aim to train the student in methods of 
independent study. In this respect, the 
social studies contribute more than an 
equal share. Daily assignments, supervised 
study, group discussion, special reports, 
club programs, and special outlines, all 
play their part in achieving this goal. 

Like all other subjects in the vocational 
school, the social studies is interested, in 
the formation of certain specific habits and 
skills. Of prime importance is the proper 
use of text and reference books in the field 
of social studies. Few high school students 
are familiar with the functions of the table 
of contents, the index, or the appendix of 
a book. It is the job of the social studies 
teacher to see that students learn how to 
utilize these properly. Among the skills that 
are desired is familiarity with the various 
types of map projections and their uses. 
This will aid the student in understanding 
not only historical maps, but also current 
war maps and the greatly overpublicized 
polar projections or “air age” maps. 

Another desirable skill which the social 
studies tries to inculcate is the ability to 
hold an orderly discussion. There is little 
occasion for the latter in shop subjects 
where the students are usually engaged 
in manual activity, nor even in the related 
technical subjects. But instruction in the 
social studies is largely based upon class 
discussion of problems, movements, theo- 
ries, developments, etc. It is here that 
students learn how to state their ideas so 
that they can be understood by others; 
here that they acquire practice in defend- 
ing their own viewpoints. Such training is 
not easy, yet it is one which the social 
studies bears almost alone. In time the 
better students are not only able to conduct 
such discussions, but they also acquired 


the ability to draw inferences and to make 
generalizations. 

Teachers in the vocational schools are 
often told that the function of the social 
studies program is to teach good citizen- 
ship. This is a broad order, for good 
citizenship is the ultimate aim of all public 
education, not of the social studies alone. 
However, in most cases what is actually 
meant is training in desirable patterns of 
conduct. The loss of church and family 
control over the children places a greater 
burden upon the schools in this respect 
than was ever true before. It is necessary 
for all school departments to cooperate in 
establishing proper discipline and correct 
social attitudes. No single subject can be 
expected to do this alone. But the social 
studies department is the one best fitted 
for inculcating certain of these desirable 
behavior patterns. Among these are faith 
in democracy and the American way of 
life, a sane patriotism, respect for minor- 
ity groups, suspended judgment on contro- 
versial issues, and the ability to discuss 
differences of opinion in an orderly fashion. 

The social studies teacher does not claim 
that all his objectives are always realized. 
He is not a miracle worker. No subject is 
100 per cent effective. This does not, how- 
ever, detract from the value of those goals 
which are attained. The best proof of the 
value of the social studies is to be found 
in the vocational high school graduate. Few 
would deny that he has profited from his 
work in the social studies. None would 
deny that he is a better citizen than when 
he first entered the school. 





The Industrial Arts Planning Committee 
of the A.V.A. has applied its efforts so 
far to the study of the following four 
distinct problems: 


1. Aircraft education which should be 
made a part of the industrial-arts program 
in public schools. 


2. The need for state supervision in the 
field of industrial arts and procedures for 
such supervision. 


3. Desirable curriculum revisions for the 
preparation of teachers for industrial- 
arts education in American public schools 
to meet immediate and postwar demands 
in this field of education. 


4. The presentation of a bulletin setting 
forth values and the logical position of 
industrial-arts work in ptblic schools as a 
means of preparing youth to live effectively 
in our industrialized social and economic 
life. — Emanuel E. Ericson, Professor of 
Industrial Education, University of Cali- 
fornia, Santa Barbara, Calif. 














ake 


are 
cial 
en- 


blic 
me. 
ully 
of 
lily 
iter 


le 
ir 


w 


ti i i a ee ie | 





At the start of World War I, Elbert 
Jull, now imstructor of electricity at 
Omaha (Neb.) Technical High School, was 
active for nearly two years in the Eighth 
Field Signal Corps “Over There.” 

Defense preparation, with the definite 
trend toward this country’s entrance in 
World War IT, found Jull adapting his in- 
structional program to the needs of in- 
dustry and the military forces. The need 
for trained electricians in World War I was 
apparent to Jull, and long before the final 
order to “tool up the vocational electricity 
curriculum for defense” was issued, Jull 
had so revised his course and was ready. 
He made due allowance for «peacetime 
needs, however, knowing that the success- 
ful conclusion of the war would create a 
need for practical, boom-time electricians, 
such as were in great demand during the 
ten years following World War I. 

Today, with the war actually exceeding 
that of Jull’s experience, he has again 
modified his curriculum. He says: 

Just as we had completed the course to 
the requirements for pre-induction, the 
large demands of industry for men in war 
plants came to us. It therefore became neces- 
sary to meet the requirements of both. 

Now we have 78 per cent of our boys in 
industry part time and we bring them back 
to the classroom for one hour each day to 
give them the things that industry will not 
cover for them. They must have, at the same 
time, essential new developments that their 
industrial jobs do not cover. 

Class work, for instance, includes elec- 
tronics, vacuum tube phenomena, and they 
get this through lectures and demonstrations. 
These subjects are emphasized for radio 
servicemen, the men in steel plants, and others 
who will have an opportunity to apply in 
industry what they study at school. 

A careful survey of placements was 
made. It became apparent that the elec- 
tricity course should be designed to give 
high school boys an opportunity to have 
experiences in nearly all of the fields of 
electrical work.’ 

Omaha’s Martin-Nebraska Bomber 
plant was under construction; the famous 
“‘B-26” would be helpless without .the life 
lines of modern electricity. 

In peacetime, the city thrived as a rail- 
road center. The packing industry required 
constant servicing. Yes— war created a 
terrific demand for apprentice and experi- 
enced electricians. 

Visual education was a in the 


try 
be the answer for the boy who is 
to attend electrician’s mate in the 


Tooling the Electrical Course for War 


Don &. MWe WMahilt* 


slides. Small industries working on sub- 
assemblies for war slants need young 
workers who understand this simple opera- 
tion. Again, the navy wants such men in 
the Fire Controlman’s school. 

Refrigeration theory is given for air condi- 
tioning work for the railroads, and for the 
Navy, Army and Merchant Marine. National 
Underwriter’s code is given for wiring defense 
plants and for the Navy schools. Telephone 
circuits are included so that our young grad- 
uate may work for the telephone industry or 
the Army Signal school as well as the Navy 
C. B., the ship repair unit. 

With all this adjusting, what has be- 
come of the peacetime objectives and the 
weekly unit plan? 

Twelve weeks are given to each subject, 
both for the boys who are regularly in school 
and those who are in industry part time. The 
regular full-time students are held in school on 
projects which constantly come up. 

Technical High School, perhaps the 

semitrade school between the Mis- 
sissippi and the Rocky Mountains, remains 
open day and night. Evening classes and 
night school for upgrading defense plant 
workers, coupled with normal day school 
operations, place a heavy drain on the 
plant’s electrical system. 

Yesterday, for example, our intricate bell 
system broke down. A crew was assigned to 
locate the trouble, repair it, and submit a 
report to the class. Tomorrow, the clocks may 
fail—a habit, it seems, when cold weather 
arrives. Electrical equipment used in our 
school cafeteria is often brought in... a 
problem to be solved by our “trouble crew.” 

Faculty members, too, have learned that 
a faulty toaster, heater, radio, motor, in 
fact any home appliance, can be serviced 
by Jull’s repairmen. In view of the current 
man-power shortage, they keep the elec- 
trical department supplied with projects. 

These servicemen have had one year in 
prevocational electricity before they under- 
take Jull’s program. The prevocational 
course, designed by the War Department, 
is a basic outline prepared from technical 
and field manuals of the War Department. 

Our graduates are in every phase of military 
service. They are instructors in the service 
schools for the artillery, signal corps, Navy 
and Navy C. B. They are in every part of 
the world. And the letters I receive from 
them make me proud to have done something 
to speed their preparation and, indirectly, the 
ultimate victory. 

For schools in communities not so ac- 
tively engaged in war work and industrial 
part-time labor, the following program 
may be helpful. 

Two of six periods daily are used for 
related information, informal discussions, 
questions and answers. This class time is 
known as “T.K.” — Trade Knowledge. 

This related information is given in 
sequence so that each boy will get a full 
series in two years, regardless of the time 
he enters. 

Information includes the following: 
One 12-week quarter for each topic. 
Vacuum tubes, armature circuits and 









alternating currents, house wiring circuits 
and national code, blueprint reading and 
estimating, electrical refrigeration, alter- 
nating current motors and controls. 

The four periods of shopwork daily are 
divided according to grades as follows: 

11A —Comstruction of electric arc 
soldering rig. This is given in connection 
with job and information sheets to enable 
the student to develop general mechanical 
skill, ability to follow instructions care- 
fully, and to develop neatness in produc- 
tion. One complete quarter is allowed. 

11B — House wiring circuits. This is 
given with job information sheets to give 
the boy a chance to apply some of the 
provisions of electrical code as well as to 
acquaint him with some of the circuits in 
house and power wiring. A full course in 
house wiring cannot be taught in the school 
laboratory, and this unit is designed to 
help the boy discover whether he is fit 
and capable of becoming a house wireman. 
Boys from this part of the course are used 
to service lights in the school plant. 

11C — Alternating current measure- 
ment. This is given through use of job 
sheets and reference books. The unit is 
intended to give the boy experience in the 
use of devices to measure alternating cur- 
rents dnd to discover some of the applica- 
tions of alternating currents. There is no 
job where instruments will be used exclu- 
sively and this knowledge is of general 
nature, -applicable in any field. 

12A —Cable splicing and _ telephone 
work. Job sheets, information sheets, and 
reference books direct this unit. The boy 
may learn whether or not he has the “fine 
touch” and high mental co-ordination so 
necessary in legitimate telephone work. 
Boys from this unit are used to service the 
telephone system within the school plant. 

12B — Vacuum tube work. Again, job 
sheets, information sheets, and reference 
books are used. The use of vacuum tubes 
in commercial work is now as great as the 
use in radio work. This unit is designed to 
give the boy experience in the use of 
vacuum tubes in all fields. 

12C — Continuation. This unit per- 
mits the boy to continue in the field of his 
own selection — the one for which he feels 
best fitted. He continues to explore, under 
supervision, the various phases of elec- 
tricity. He learns to work under poor con- 
ditions, to improvise, to create new tools 
for new situations. He is encouraged to 
further his knowledge in his chosen field 
through study of advanced reference books. 
All the while, his activity is centered 
around one certain ability or skill which 
has become apparent. That primary “seed” 
or “spark” seems to be a true indication of 
what he will in later years develop into a 
lifetime trade. 
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Just as a journeyman worker in a trade 
is expected to possess and keep in order 
the hand tools peculiar to his trade, so 
should the industrial teacher acquire as 
soon as possible a good working kit of 
teaching tools. Unlike the tradesman, how- 
ever, the teacher usually has to make most 
of his own tools. One of the most important 
tools available to the industrial teacher is 
the instruction sheet. 

Whether the shop teacher uses operation 
sheets, project sheets, or regular working 
drawings, he is confronted with the 
necessity of deciding on the kind of paper, 
etc., that will be suitable for the job. He 
has to consider the making of the sheet, 
the handling by the students, and the 
effective life of the sheet. 

The instruction sheets may be one of 
several types. Large drawings may be 
made and mounted on a special bulletin 
board or similar types of mounts. These 
may be displayed at convenient places in 
the shop where the student may readily 
consult them. This form has the dis- 
advantage of compelling the student to 
leave his work to see the details and dimen- 
sions of the object depicted. This in turn 
is a source of distraction to other students 
besides providing an excuse for lingering in 
a group around the board for a chat. 

The various types of duplicating pads, 
such as the old style hectographs, are a 
convenient means of making a limited num- 
ber of individual sheets, but the making of 
them is a slow process and the resulting 
sheets frequently are indistinct and diffi- 
cult to read. 

Much better and faster work, of course, 
can be produced when modern gelatin 
duplicators of the Ditto type are used. 
Mimeographed sheets are easily made as 
the work of cutting the stencil is the 
biggest part of the task. The stencil may 
be used indefinitely if care is taken to 
hang it up after using until it drys, and 
then storing it away. 

Whatever method of duplicating is used, 
the lesson sheets may be mounted on card- 
board and the faces preserved by shellack- 
ing. Or, since. the sheets are produced so 
easily, it may be advisable to have the 
students keep them in notebook form for 
future reference. 

Most shop teachers prefer the blueprint 
form of sheet as being more appropriate 
for the shop. Blueprints are the most ex- 
pensive form of sheet but it is possible to 
use them for a long time by protecting 
them while in use. Unmounted prints soon 
get so crumbled and dirty that it is diffi- 
cult to read them. Slipping the sheet into 





*Straubenmuller Textile High School, New York, N. Y. 





INDUSTRIAL ARTS AND 
124 VOCATIONAL EDUCATION 





INSTRUCTION SHEETS 


Edward 1. Wallen: 


a celluloid container preserves the surface 
indefinitely, but the containers are costly 
and the celluloid is soon scratched so that 
much of the visibility is lost. 

In some shops the prints are mounted 
on a piece of sheet metal and the surface 
is shellacked. This is effective, but if there 
are many prints in the teacher’s kit they 
are too heavy to be moved around. 

Probably the cardboard mount is, all 
things considered, the best. A hard surfaced 
mount, used in mounting photographs, can 
be bought for about a cent each in the 
8 by 10 size. Both sides of the mount may 
be used. Library paste or a paste made of 
cornstarch is suitable. 

As soon as the print is pasted to the 
mount it is necessary to put the mount 
under a pressure to keep it from warping. 
In the event that a sufficient amount of 
blotters are unavailable, an old telephone 
book will serve very well. A large number 
of prints can be placed between the leaves 
of such a book. Care should be taken to 
shift the prints within a few minutes after 
placing under pressure, because the surplus 
paste may Cause the print to stick to the 
leaves of the book. If this should happen 
a dampened cloth will usually remove the 
sections of pages from the print surface. 

After the prints are dry, strips of very 
light tin should be placed over the edges 
so that they project onto the surface about 
Y% in. The tin may be securely fastened 
by center punch marks which will indent 
the tin into the cardboard, The faces are 
shellacked. After the prints show signs of 
wear, they should be given a new coat of 
shellac. The mount will last for a consider- 
able time without the tin but experience 
has shown that many boys will absent- 
mindedly hit the edges against a bench or 
other hard surface often enough to spoil 
them. A strict inspection of the tin binding 
should be made to see that no sharp edges 
are present which may cause cuts. Some 
of the prints mounted in this manner have 
been in constant use for over four years 
and are still in good condition. 

The blueprints may be made in school at 
a great saving of time to the teacher. The 
students also benefit by obtaining a knowl- 
edge of blueprinting. If the sun is not avail- 
able for making the blueprint, a 300-watt 
daylight lamp with a good reflector will 
give satisfactory results, but the method 
is very slow, and it should not be attempted 
on larger than the 8 by 10-in. prints. 

The teacher should decide on a standard 
size for his sheets. The 8 by 10 outside 
dimension with a border 4 in. smaller all 
around is recommended. It may be filed 
conveniently in a standard file, and ordi- 
nary typewriter paper may be used for 
making the originals. Very good prints may 
be made from typewriter paper if the 
typing is done while backing the sheet 
with a carbon copy sheet so that the 





double impression is obtained. A few drops 
of clear oil should then be rubbed on the 
paper to make it transparent. The oil must 
be dry before a print is made. 


BACK TO BATAAN! 
ADAM N. REITER* 
— Back to “The Islands’’! 





— Back to Bataan! 
Back to the lines where MacArthur’s 
men stood! 
Weary and beaten, yet grimly 
resisting ; 
Marking each step of retreat with their 
blood! 
Deep in the jungle, their fallen are 
resting 
"Neath little green mounds with a Cross 
at the head — 
They who return sisi a pledge in their 
keeping: 


A get to cual those illustrious 


— Back to Corregidor! 
— Back to “The Rock”! 
Back to the Tunnels where men _ bied 
and died! 
Warrior and nurse, side by side, in 
their striving; 
Theirs is a Saga of Courage and 


Pride! 
Soon will the fanfare of Vict’ry be 
sounded ; 
A Vict’ry long dreamed of . . . far- 


reaching and vast . 
Soon will Old Glory on 1 “Top Side” 
be gleaming; 
Never again to be torn from its mast! 


*— Back to the Foxholes! 





— Back to Bataan! 
Back to the scenes of betrayal and 
blight! 
“Legions of Brave” — with MacArthur 
to lead them — 
Nor shall they fail in their “Crusade 
of Right”! 
Somewhere their comrades (Our Heroes) 
are waiting; 
Strong in the Faith that our ‘Cause 
shall be won .. . 
Back to Bataan! ... There must be 
no halting, 
Whatever the Cost; ’till the Battle 
is done! 
“West Chester, Pa. 





The total area burned over each year 
by forest fires in the United States is 
about as large as New York State. — 
American Forest Products Industries, Inc. 
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The use of visual aids in teaching is 
by no means a new idea or modern 
nique. Aids of this type have been 
throughout the span of educational history, 
but not by all teachers and not as often 
as desirable by the better teachers. The 
development of motion pictures as a 
medium of entertainment has demonstrated 
the value of visual learning and conse- 
quently educators have taken a renewed 
and intensified interest in the use of visual 
instruction through the media of models 
photographs, charts, exhibits, and projected 
pictures. 

The war-training programs also have 
given a timely impetus to the use of visual 
teaching aids for creating interest and 
accelerating learning. It has been claimed 
by some of the military leaders that 40 
per cent of the instructional time is saved 
by the use of visual methods. It is easy to 
appreciate this saving, if we accept the 
statement of psychologists that 85 per cent 
of human knowledge is absorbed through 
the sense of sight. Therefore, it seems 
logical to suggest that visual aids of various 
types be employed whenever possible, due 
to their importance in the learning process. 
The pedagogic creed of John Dewey 
included these statements: 

“ ... the image is the great instru- 
ment of instruction. What a child gets out 
of any subject presented to him is simply 
the images which he himself forms with 
regard to it. 

. » . if nine-tenths of the energy at 
present directed towards making the child 
learn certain things were spent in seeing 
to it that the child was forming proper 
images, the work of instruction would be 
indefinitely facilitated. 

“|. . much of the time and attention 
now given to the preparation and presen- 
tation of lessons might be more wisely and 
profitably expended in training the child’s 
power of imagery and in seeing to it that 
he was continually forming definite, vivid 
and growing images of the various subjects 
with which he comes in contact in his 
experience.” 

These quotations ee a great educa- 
tional philosopher are further evidence of 
the importance of visual aids as a vehicle 
of effective learning. 


Visual Aids and Learning 

It may be well to consider why visual 
aids play such a definite part in human 
learning. They are effective because they: 
1. Attract and hold attention. The sub- 
stitution of a visual aid for a verbal ex- 
planation i is far more effective in attracting 
attention. Students may not be intrigued 
by the description of various kinds of wood 
and their finishes, but they will be attracted 
“Supervisor of Industrial Teacher Training, State Edu- 


cation Dept., University of the State of New York, 
New York City. 


san 


Teaching Aids in Vocational Education 


Gilbert G.’ Weaver: 


and interested immediately in samples of 
various woods finished with a variety of 
stains and paints. 

2. Aid retention of information and 
visual image. The majority of the things 
we hear is forgotten in a relatively short 
period of time and it is not possible to 


- recall accurately what we hear. On the 


other hand, the things we see make a more 
or less lasting impression and we experience 
considerably less difficulty in recalling the 
visual image. It is highly probable that 
we would easily forget the explanation of 
how an electric bell rings, but if the ex- 
planation is supplemented by a real bell 
or model, the impression is fixed and 
enables us to recall the procedure or 
operation. 

3. Assist in forming correct images. 
People interpret things in terms of their 
own background of experience and conse- 
quenttly it is possible for a group of learners 
to form entirely different ideas about the 
same object as a result of a verbal descrip- 
tion. One might describe the appearance 
and working properties of a fireless cooker, 
but the best explanation is highly in- 
adequate as compared with a display of 
the thing itself, or of a substitute —a 
picture or a model of the cooker. It is 
essential that visual aids be used whenever 
possible in order that the learner may avoid 
the formation of incorrect mental images. 

4. Assist in understanding proper rela- 
tionships of component parts. A visual aid, 
whether it be a model, sketch, photograph, 
or the thing itself, will establish in the 
mind of the student the proper relationship 
of the various parts of the thing under 
consideration. A verbal explanation is not 
sufficient to understand these relationships. 
The best explanation of an automobile 
gearshift is highly inadequate without a 
working model, preferably of the cutout 
type, by which one can observe the func- 


‘tion of the shift lever, the gears, and the 


clutch. 


Effectiveness of Visual Aids 

Visual aids, in order to serve effectively 
in the teaching process, are dependent on 
the way in which they are constructed. 
Several of the important factors to keep in 
mind while devising visual aids are: 

1. Use of color. Color is a most potent 
feature and should be used whenever 
possible, A chart in color is to be preferred 
to one in black and white. A cutout model, 
with the cut parts painted, enhances its 
value. A colored film or slide is particularly 
impressive. Many times color is necessary 
to clear understanding, as it presents the 
object or situation as it actually exists. 

2. Simplicity of construction. There are 
times when a simple model or diagram will 
clearly explain a rather complicated 
mechanism. It is possible to construct a 
fairly simple device to explain the oper- 






ation of an automobile brake or a differen- 
tial. The visual aid is of value only when 
it tends to clarify an otherwise complicated 
tool, operation, machine, or process. 

3. Importance of size. There are situ- 
ations when the real object is too small 
for use while instructing a group. It is 
necessary, in such cases, to devise a visual 
aid to suit the situation. It will be found 
advantageous to have enlarged models of 
such things as a vernier caliper, slide rule, 
distributor head, and the like. The large 
scale model is more rapidly comprehended 
and, furthermore, it is possible to teach 
a larger group at one time with satisfactory 
results. The enlargement itself is impressive 
and attracts attention and develops inter- 
est, all of which are direct contributions 
to learning. 

There are also tines when a reduced 
model is necessary and very helpful. Minia- 
tures of roof, framing, house framing, and 
similar small scale representations are very 
effective in teaching. The reduced model 
sometimes places the learner somewhat at 
a disadvantage as he does not see the thing 
in its true relationship, due to the reduced 
size. In the two cases cited, it may be 
better to have available sections made to 
full scale in lieu of the reduced model. 

There are situations, however, where the 
reduced model enables the learner to 
visualize the relationship of the component 
parts to a very distinct advantage. A model 
of a heating system for a small dwelling is 
typical of this type of,reduced visual aid. 
The miniature in this case énables the 
learner to see each part and its relationship 
to the whole. 

4. Elimination of nonessential detail. 
The underlying purpose of a visual aid is 
to clarify.and simplify the learning process 
and, therefore, all nonessential details 
should be eliminated in the construction. 
It is safe to eliminate all parts that do 
not contribute to the understanding of the 
principle or operation under discussion. 


The Blackboard as a Teaching Device 


The blackboard, although not a visual 
aid in itself, is the most common and gen- 
erally accepted medium of visual instruc- 
tion. Teachers in general, and vocational 
teachers in particular, should develop 
expert skill in the use of this teaching 
tool. Well-executed pictorial drawings, 
diagrams, and graphs will reduce the 
necessary amount of verbal instruction and 
thus aid the learner in understanding and 
recall. The majority of teachers have failed 
to appreciate the advantages of blackboard 
presentation and, therefore, they have 
made no special effort to become proficient 
in its use. 
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There are times when the sketches 
should be drawn before the period in which 
they are to be used. This is particularly 
true in the case of complicated devices and 
diagrams that would require too much of 
the class period to complete and would 
probably create impatience and discipline 
problems. Although the blackboard is an 
effective tool in the hands of the teachers, 
the students should be requested to use it 
when they are called upon to explain their 
understanding of a principle, device, or 
operation. Every vocational shop should 
have a blackboard available. 

It is well to use colored chalk and crayon 
to accentuate certain parts or materials. 
The added attractiveness has considerable 
influence on student interest. Another im- 
portant feature of blackboard sketching is 
the use of shading. It will give drawings 
depth and will create the illusion of a third 
dimension. It will be found interesting to 
make two identical sketches, but add color 
and shading to one sketch. A comparison 
of the two sketches will be convincing proof 
that color and shading are most important 
factors in drawing for clear understanding. 

A good teacher will make extensive use 
of the blackboard during class presenta- 
tions to vitalize the instruction. It is well 
to use the blackboard for all new technical 
words, the names of machine parts and 
operations, in addition to well-drawn 
sketches. The use of the sense of sight, in 
addition to the sense’ of hearing, is bound 
to increase the learning possibilities of the 
trainee or student. 


Models as Teaching Devices 

There are various kinds of models that 

prove to be very effective teaching devices. 

Models vary in size and form for different 

trades and different situations. It is possible 
to classify them into six general groups. 


1. The Cutout or Cross-Section Model 


It is important that the cut or section be 
made at a point where it will show to the 
best advantage the important interior parts 
of the device, e.g.: 

a) Auto or Airplane Shop. A cutout 
model of an engine showing the pistons 
and cylinders. 

b) Machine Shop. Cross section of a 
bearing showing shaft, bearing, metal, and 


caps. 

c) Plumbing Shop. A toilet bowl with 
the plate glass cemented over, cut in such 
a way as to see water in action when 
flushed. 


2. Reduced Model 


This type is useful in showing the rela- 
tionship of parts too large or complicated 
to bring into a shop or classroom. 

a) Plumbing Shop. A heating or plumb- 
ing system for a house or business building. 

b) Carpentry Shop. A window frame 
or door construction to reduced scale. 

c). Air-Conditioning Shop. Small-sized 
ducts of different shapes, used to teach the 
principles of air flow. 
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3. Enlarged Model 

This form of model is necessary, espe- 
cially in situations when a group discussion 
revolves around a esa Moor —. article. 
The following are 

a) Printing Shop. An paces Weiles 
model of a piece of type. 

b) Machine Shop. A micrometer en- 
larged six to ten times the regular size. 

c) Drawing Room. A large scale model 
of a slide rule or an architect’s scale. 


4. Actual Device, or Part of Device 

Wherever possible, the actual part is the 
best type of model. In some cases it may 
be a part of the whole device, e.g.: 

a) Cabinet Shop. The section of a 
drawer showing the dovetail construction. 

b) Sheet-Metal Shop. A transition of 
duct from round to square or oblong shape. 

c) Pattern Shop. A pattern with the 
core box. 

d) Drawing Room. Gears, connecting 
rods, levers, bearings, valves, etc. 


5. Working Model 


The working model is always very effec- 
tive, as it attracts attention and holds 
interest. It shows “how it.works” and how 
the parts are co-ordinated or synchronized. 
Such a model may be actual size, or larger 
or smaller than the real machine or device. 
The material from which a working model 
is made varies with the particular model. 
The material may be wood, iron, plastic, or 
other materials used in the original. It may 
be made of cardboard and be a sectional 
model. 

a) Auto Shop or Related Subjects Class. 
A wooden cutout model of a one-cylinder 
engine showing the action of the cylinder 
and valve operated by a crank. A small 
electric bulb may be placed in the cylinder 
head and so wired as to flash at the time 
that the explosion should take place. 

b) Machine Shop. Small-scale working 
models of a shaper, milling machine, etc., 
are of value when teaching related technical 
information. 

c) Electrical Shop. A flat working 
model of a generator or motor made of 
plywood and cardboard showing N-S poles 
and a fotor that will turn. 

d) Science Room. A working model of 
the solar system is the most effective way 
of teaching the relationship of the sun, 
moon, and stars. 


6. Models Showing Sequence of Operations 


It is advantageous at times to develop 
models showing the results of succeeding 
operations performed on the material or 
the different stages in the production of 
an article. There is practically no limit 
to the extent of such teaching aids, e.g.: 

a) Machine Shop. The successive stages 
of the grinding of a tool bit shown by 
several pieces of tool steel, with the side 
clearance and back rake ground satisfac- 
torily. The value of this teaching aid may 
be enhanced by adding photographs depict- 
ing the way the bit must be held for 


grinding. 
5) Tailor’s Shop. The succeeding steps 
in the production of a button hole are very 


valuable. The use of contrasting colored 


. thread aids in clarifying how the stitching 


was done, 

c) Cabinet Shop. A series of panels 
showing the steps in sanding, staining, 
varnishing, rubbing, polishing, and finish- 
ing different types of wood. 

d) Related Information Class. A gear 
pattern, the casting, the machined blank, 
and finally, the cut gear. 


Charts, Photographs, Sketches as 
Visual Aids 
The best verbal instruction can be 
greatly motivated by the use of well- 
designed charts of useful information, 
attractive photographs of machines, equip- 
ment, installations, and carefully drawn 
sketches that translate abstract verbiage 
into meaningful instruction. Examples of 
these forms of desirable visual aids are 
indicated. 
1. Charts Showing: 
a) Decimal equivalents of an inch. 
b) Tap drills for standard sizes. 
c) Line drawings of machines with the 
parts indicated by name. 
d) Oiling systems of engines and other 
equipment. 
e) Examples of the three classes of 
levers. 


2. Charts Showing Enlargements of Such 


Things as: 
a) A welding torch with parts indicated. 
6) Micrometer readings on flash cards. 
c) Telephone receiver and transmitter. 
d) Gear teeth and their respective parts. 


3. Photographs of: . 

a) Machines and equipment not avail- 
able in the schools. 

6) Safe and unsafe practices (safety 
bulletins) . 

c) Special machine setup and installa- 
tion. 

d) Stages of progress in construction, 
foundations, framing, finishing, etc. 
4. Blackboard Sketches 

a) To explain special points, such as 
electrical connections, radio circuits, oper- 


ating principles, relationship of parts of a 


mechanism, the shape or size of a part to 
be made, etc. A sketch in all of these cases 
will clarify vague points to a greater degree 
than just words. 

b) To present the construction of special 
jobs or ideas of design to be copied by 
the students: 

c) To clarify certain details of a job, 
a well-drawn sketch will result in thorough 
understanding. A student is frequently 
confused by a complicated drawing or an 
involved mechanism. If the instructor is 
capable of making a well-drawn, detailed 
sketch of a specific part, he can clarify the 
situation in a minimum of time. 

5. Exploded Drawings 

These are not new as they have been 
used in manufacturer’s instruction booklets 
of household devices sold to the public. 
This type of drawing can be readily under- 
stood by the average layman, as the parts 
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position as when assembled. 
Due to the large army of untrained per- 
sonnel enlisted for the war industries, the 
exploded drawings have been especially 
advantageous in the assembly departments 
of large plants, in lieu of 
mechanical drawings. They are to be rec- 
—_e for many school situations 


a) py They consist of picture drawings and 
are naturally easy to understand. 

5) The position of the different sketches 
on the drawing shows the relationship of 
the component parts. 

c) The complete assembly job is easily 


accomplished because each part is shown. 


in-its correct position. 
Exhibits 

There are many displays or exhibits 
available through manufacturers that serve 
as effective visual aids. These exhibits are 
usually well arranged and show, in 
sequence, the operations or development 
of the product from the raw material to 
the finished article. Despite their possibil- 
ities as visual aids, they are sometimes used 
only for wall decorations. These displays 
are of varied types, e.g.: 

1. Panels of various woods, showing the 
results of the use of stain, paint, etc. 

2. A series of vials, showing the various 
‘kinds of oils for different p ‘ 

3. Samples of abrasive, from the raw 
material to the refined product. 

4. The evolution of a lathe dog, show- 
ing the successive steps in drop forging. 

These exhibits usually carry the name 
of the manufacturer, which is not objection- 
able from the standpoint of their educa- 
tional value. 


Projected Pictures 
Slides, Motion, and Strip Films 

In recent years the value of pictures in 
teaching has been greatly increased by 
technical progress in many directions and 
especially in the field of motion pictures 
and other types of projection. 

Observation has shown that, although 
they appreciate the value of pictorial aids, 
many teachers hesitate to take advantage 
of the varied modern visual aids because 
they are not familiar with the potentialities 
of these aids and, furthermore, they are 
not familiar with the equipment that must 
be used. Planning and study are as neces- 
sary to the intelligent application of these 
media as with other methods of instruction 
used in schools. Unorganized usage is 
bound to limit the results that can be 
obtained. Benefits to students and assist- 
ance to the instructors are to be found in 
these media and await only the intelligent 
selection and use by the progressive 
teacher. 

A single glance at a picture is many 
times a greater source of information to the 
learner than an extended explanation by 
the instructor. This is true because the 
relationships are more evident, similiar- 
ities are recognized, details are clear, and 
the machine or ont serach is ba ras en a 
whole. Furthermore, 
visual minded and ‘experience dificly t in 








interpreting the spoken word in terms of 
specific 


applications 

Slides, films, and ‘film strips are usually 
made by competent after careful 
thought and preparation. The factors of 
good showmanship are usually employed 
to a major degree, eg., color, sound, 
animated sketches, spot lighting things of 
particular interest. Due to the interesting 
presentation, sustained interest is retained 
over a longer period, thereby delaying or 
reducing fatigue. 

Projected pictures have distinct advan- 
tages from the standpoint of learning. They 
are particularly effective in the following 
situations: 

1. Demonstrations that are impossible, 
due to lack of facilities, environment or 
expense attached, eg., the making of 
molded glassware or the smelting of copper. 

2. The functioning of hidden parts or 
invisible processes, e.g., the functioning of 
the parts of a modern bookkeeping ma- 
chine, or the cracking process in a modern 
oil refinery. 

3. Illustration of theories or abstract 
principles in the application of scientific 
laws to the subject under discussion, e.g., 
the atomic theory or the theory of sound 
waves. 

4. Explanation of tools, machines, and 
equipment by enlarged pictures that will 
enable a large group to view them at one 
time, e.g., the use of a micrometer, the 
cutting operation of a milling machine 
cutter, the action of a cam on an auto- 
matic machine. 

5. Acceleration of slow operations or 
action and the retardation of movements 
too-fast for the eye to observe and analyze, 
e.g., the acceleration in the growth of a 
plant, or a chemical or physical change, 
the retardation of a hand or machine 
movement such as grinding a drill, or the 
action of a riveting gun. 

Projected pictures, because they can be 
expanded to great size, bring out details to 
the point of proper visual reception. A large 
class or audience can view a picture at one 
time without inconvenience or obstruction 
of view. These projected visual aids may 
be classified into three groups: 

1. Slides. These are the most common 
type of projected pictures and the least 
expensive. It is advantageous to have slides 
of trade operations, drawings, sectional 
views, safety practices, and other informa- 
tion to be used with various classes at 
different times. Due to the fact that the 
slides are separated from one another, they 
permit greater flexibility in their use than 
is possible with film strips. It is possible 
to select from a large number of slides the 
particular ones that are appropriate for the 
specific lesson. It is convenient to have 
slides of such things as: 

a) Charts and diagrams of value. 

6b) Good and bad shop practices. 

c) Technical problems in mathematics. 

2. Slide films. Slide films, otherwise 
known as strip films, usually involve a 
series of pictures showing the successive 
steps in a job or process. They are rela- 
tively inexpensive and easy to project, but 
they do not possess the same flexibility as 


This type of film has a distinct advan- 
tage in the form of absolute continuity. 
There can be no disturbance to the proper 
sequence of either the picture or the ex- 
planatory notes, as they are joined together 
on one strip. After the film has been 
properly threaded into the projector, there 
is no further operating procedure except to 
turn the projector knob to change the 
pictures. 

It is possible for teachers to develop 


_ their own slide films for instructional pur- 


poses. A good 35mm. camera, with the 
usual photographic supplies available, will 
produce satisfactory results. The instructor 
can save time and effort by the use of 
slide films showing: 

a) Sequence of 
performed. 

&) Safety precautions to be observed on 
specific machine. 

c) Principles of science and 
application. 

The slide film is widely used for in- 
structional purposes and, consequently, it 
is possible to secure the films from many 
large manufacturers and other agencies 
interested in training employees. 

3. Motion Picture Films. The motion 
picture has considerable advantage, 
although it is expensive to produce. 

a) Movement. This, of course, is the 
main feature which distinguishes this 
medium from the one discussed previously. 
Where movements and actions of every 
kind are an important part of the subject, 
the use of motion pictures is of unparalleled 
value. 

b) Intense Interest. This is a direct 
result of action, added to picturization. 
There are a vast number of motion pictuye 
films about people, places, events, and 
things which can be used for study or as 
background material in practically every 
subject. 

c) Unlimited effects. Motion pictures 
can make inanimate things come to life. 
They can visually present flights of the 
imagination and they can make hypotheses 
come into reality. They can combine two 
or more complicated motions, and they can 
speed up or slow down at will. Animated 
technical drawings offer limitless possibil- 
ities as aids in technical subjects. 

There is an unlimited number of motion 
picture films available on a wide range of 
subjects. It is possible to borrow these films 
for school showing at little or no cost 
excepting transportation charges. The film 
producers may supply animated drawings, 
use trick photography, supply attractive 
color, and running comments, retard 
accelerated motion and utilize good show- 
manship, but their efforts must be supple- 
mented by carefully planned procedures on 
the part of the teachers if the films are to 
be used successfully for instructional 
purposes. 

The following suggestions are represented 
for the use of the various types of indus- 
trial and technical films. 

Step 1. Explain the purpose of the film 


operations to be 


their 
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by showing the relationship to the topic or 
lesson under discussion. 

Step 2. Review certain information 

about the topic already known by the stu- 
dents. Challenge the students with certain 
questions pertinent to the topic. 
. Step’ 3. Direct the observation of the 
students by indicating certain specific 
things they should note while viewing the 
picture. 

Step 4. Show the picture, one, two, or 
more times, depending upon the complexity 
and length of the film. The first showing 





may be for a general over-all view. The 
second showing may be for the observation 
of definite details. 

Step 5. Follow-up. Immediately follow- 
ing the showing of the film, the teacher 
should ‘pose certain thought-provoking 
questions which will stimulate further 
interest in the subject and lead to a more 
thorough understanding. In some cases, 
it. may be advisable at this point to show 
the film again for review or summary. 

Step 6. Assignment. In order that the 
information acquired from the film may 


Teaching Materials for 


(Continued from page 22 of the January, 
1945, issue) 


The following list of teaching aids was 
collated to help the teachers of the vari- 
ous departments of industrial arts and 
vocational education. 

Many of the booklets and articles con- 
tained in this list have cost those who 
distribute them quite an appreciable 
amount of money. It is but courtesy to 
enclose sufficient postage with your request 
to cover mailing charges. 

It is advisable that teachers use school 
stationery when writing for any of the 
items listed. All items are free unless other- 
wise noted. In most cases a small charge 
is made when free items are ordered in 


quantities. 
Transportation 
Aeronca Aircraft Corp., Middletown, Ohio 

The Unbelievable. Adventure 

If You Can Drive a Car. You Fly Your 
Own Aeronca 

There’s Something New in Light Airplanes 

Preflight Chart 

Scale Model 

“Mr. Grasshopper Wins His Wings” 

Envelope Stuffers 

Air-Age Education Research, 100 East 42nd 

St., New York.17, N. Y. 

Aviation Picture Charts (set of six) — 50c 
plus 10c mailing fee for each order; sep- 
arate charts 10c each 

United States Air Transport System Map 

Air Map 

The Airplane — An American Heritage 

Make Friends With Mexico — 10c 

Air Express and Air Freight Wall Chart 

Air Express Shipping Estimator 

Time Table 

Photographs — 10c each 

Posters ‘ 

Colored Prints (small size — order by num- 
ber —1 print 10c; 3 prints 25c) 

No. 1. Every Mile of Every Flight Is 
Flown by Plan 


*Industrial Education Department, A. & M. College of 
Texas, College Station, Tex. : 
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Education 
Chris WH. Groneman* 


No. 2. This Used to Be the 5:15 
No. 3. Behind the Scenes 
No. 4. Wings for the War of Produc- 


tion 
Industry Looks Aloft for 


No. 5. 
Transportation 

No. 6. Greetings From All of Us 

No. 7. . Let Me Show You the Way to 
Go Home 

No. 8. Make Flagship Travel a oo 

' ily Affair 
No. 9 West With the Night 
No. 10. American. Helps to Keep ’Em 


ying 
No. 11. Here, There, Anywhere for the 
Air Transport Command . 
No. 12. When Winter Claims the Land 
No. 13. There Is No Substitute for Air 
Transportation 
No. 14. Onward to the New Dawn 
No. 15. vie ger soo Ocean of the 
ir 
No. 16. Your Future Is in the Air 
No. 17. Every Minute of Every Day 
and Night 
No. 22. The Light of Liberty 
No. 23. Wings Conquer Time and Space 
No. 24. Flagships Serve Canada, the 
United States, and Mexico 
No. 25. October Wonderland 
‘No. 26. Flagships Fly Down Mexico 
Way 
No. 27. Good Neighbor Mexico—Next- 
door by Flagship 
No. 28. Flagships Bring Good Neigh- 
bors Nearer 
No. 30. Yesterday There Were. Fron- 
tiers 
No. 31. Along American’s Southern 
Route 
Large size prints (order by number —1 
print 25c; 3 prints 50c) 
No. 100. Behind the Scenes 
No. 101. Here, There, Anywhere for the 
Air Transport Command 
No. 102. —— for the War of Produc- 


No. 103. American Helps to Keep ’Em 
ying 

No. 104. West With the Night 

No. 105. An Airway Beacon 

No. 106. Watch the Clouds Roll By 

No. 107. Flight-Seeing New York by 
Flagship 

No. 108. Niagara Falls 

No. 109. Flagship and Clipper 





carry over into the activities of the student, 
the teacher should make specific assign- 
ments of work to be done, references to be 
read, or reports to be submitted. 
Conclusion 
The progressive teacher will utilize all 
types of visual aids whenever possible to 
motivate interest and increase understand- 
ing. It is necessary that every teacher give 
serious thought to types of visual aids he 
may develop or construct, in addition to 
those he may secure from Goenepeecial 
companies. 


Industrial 


No. 110. The Statue of Liberty 

No. 111. The Light of Liberty 

No. 112. Flagships Fly Down Mexico 
W 


ay 
No. 113. DC-3 in Flight 
No. 114. Wings Conquer Time and 
Space 
Air-Age Education News 
Air World Map 
Into the Air Age — 25c 
Opportunities for Youth in Air Transporta- 
tion — 25c 
Aviation Maintenance — 10c 
Air Express Division of the Railway Express 
Agency, 230 Park Ave., New York 17, N. Y. 
Air Express Estimator 
Air Express Blotters 
There’s an Air Umbrella Over America, 
Too! 
Vision Unlimited 
Carriers of Trade 
Allison Division, General Motors Corporation, 
Indianapolis, Ind. 
Lithograph charts 30 by 40 in. on 70 Ib. 
paper: 


No. SS 0-11 — Coolant System in Cur- 

tiss P-40D & E 

SS 015 — Relationship of Oil Pump 
Strainer and Relief 
Valves 

SS A-8 — F2R & L V-1710-27 & 
29 Installation in P-39 

SS 07 —F3R V-1710-39 Instal- 
lation in P-51 

SS 012 — Allison Electrical Sys- 
tem in Curtis P-40D 

SS 0-17 — Allison Coolant System 
in Bell Airacobra P- 
39D 

SS B16 — Fuel System in Beli Air- 
acobra P-39 

SS 013B — Allison Fuel System in 
Curtiss P-40D & E 

SS B10 — C-15 Fuel System in 
Curtiss P40 

SS B19 — C-15 Lubrication Sys- 
tem in Curtiss P-40 

SS 010 — Lubrication System in 
Curtiss P-40D & E 

SS B28 — Fuel Air Flow Through 


Supercharger 
SS B2 —V-1710 F-R&E Valve 
and Ignition Timing 
SS 014 — Allison Oil System in 
Lockheed P-38E 
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SS 0134 — Allison Fuel System in 
Curtiss P-40D & 


E 
SS A-6 — Allison E-4 V-1710 In- 
stallation in P—39C 
SS A-7 — Allison E-4- i 
System in P-39C 


SS B22 — C-15 Ignition and Elec- 
trical System in Cur- 


EO tiss P-40D & E 

SS 0-9 —F-3R_ Installation in 
Curtiss P-40D . 

SS 0-20 — Coolant System in Lock- 
heed P+38F 

R7 — Lockheed P-38F Fuel 


System in Allison 
FSR & L V-1710-49 
& -53 

S-3 — Bell P39F — Electrical 
System — Allison E4 
— V-1710-35 

P-8 — North American P51 

Coolant System — Al- 

lison F3R — V-1710- 
39 

N-6 — North American P51— 
Oil System — Allison 
F3R — V-1710-39 

R-6 — North American P51 
Fuel System — Allison 
F3R — V-1710-39 

S-4 — North American P51& 
A36 Electrical System 
Allison F3R & F21 R 


— V-1710-39 & -87 
R-5 — Typical Fuel System 
Components 
B-29 — Engine Cross Section 


Through No. 6 Cyl- 
inder 


J-10A — Automatic Manifold 
Préssure Regulator 

F-13  — Allison Accessories Gear 
Train V-1710 Right 
Hand Engine 

F-25 — Allison Accessories Gear 
Train — V-1710 Right 
Hand Engine with 
Synchronizers 

F-26 — Allison Accessories Gear 
Grain — V-1710 Left 
Hand Engine 

SS-026 — —_ ey, & 

SS-B31 Crlinde Bank Construc- 

C-1 - Bcc System Dia- 

J-1 Sirotaborg Injection Car- 
buretor Diagram 

SS-B  — Allison V-1710-33 C15 


page Valve & Igni- 


ion Timing 
SS-08 glee “F SType En- 
gine Lubrication Sys- 
tem V-1710-27, 29, 
39,49 & 53- Engines 


SS-B12 — Allison V-1710 F2L En-- 


gine Valve & Ignition 
Timing 
SS-S§ — Electrical System P-38- 
Lockheed 


SS-P9 — Coolant System — A-36 
— North American 
SS-N7. — Oil System — A-36 — 
North American 
SS-R8 — Fuel System —P-51 & 
4 A-36— North Amer- 
ican 
(Price each for above charts postpaid — 


$1) 
Allison Service School Handbook — $1 
Pilots Handbook for Operation and Main- 
tenance of Allison V-1710 C15 Engines 
— 25¢ 


Association of American 


ion and Maintenance Handbook for 

Allison 9 i ta 3, 5’s, 10’s 20 and 
21 — 75c 

Allison Commercial Parts Catalog for 
Models V-1710-F5R and F5SL Engines 
— 25c 

Allison Commercial Parts Catalog for 
Models V-1710-F4 and 10 — 25c 

Pilots Handbook for Operation and Main- 
tenance of Allison V-1710-F3R Engines 
— 25c 

Pilots Handbook for Operation and Main- 
tenance of Allison V-1710-F5R and FSL 
Engines and V-1710-F10R and F10L 
Engines — 25c 

Operation and Maintenance Handbook for 
Allison V-1710-E-4, 6, 18 and 19 Type 
Engines — 75c 

Allison’ Commercial Parts Catalog for 
V-1710-E4 Engines — 25c 

Allison Commercial Parts Catalog for 
V-1710-E6, 18 and 19 Type Engines — 
25c 

Pilots Handbook for Operation and Main- 
tenance of Allison V-1710-E4 Engines 
— 25¢ 

Commercial Overhaul and Service Tool 
Catalog for Allison Engines — 25c 

Operators Manual for Allison Engine In- 
stallations — 


40c 
Pilots aoe for Allison Engine Installations 


Note: Allison visual aids available at above 
prices to Government Agencies, Contract 
Schools, and Authorized Training Agen- 
cies. 


American Automobile Association, Traffic En- 


5 ee and Safety Dept., Washington 6, 


(The following items should be obtained 
from local AAA Motor Clubs if possible.) 
Teachers Manual, Wartime Driving — 32c 


each 

Sportsmanlike Driving Textbook — $1.25 

The Driver —12c 

Driver and Pedestrian Responsibilities — 
12c 

Sound Driving Practices — 12c 

Society’s Responsibilities — 12c 

How to Drive — 12c 

Driver Education and Training Manual re 
High School Teachers — 25c 

Standardized Tests for Sportsmanlike Driv- 
ing — $1 per 100 

Road Test m Trafic — 3c per set 

Project Test —$5 per 1000 

Driver Testing Devices 

Plans for Building Driver Tests — 25c 

Bicycle Skill Tests 

Instructor’s Guidebook for Training Drivers 
for Emergency Driving (in mimeo- 
graphed form) 

3 Driver Education Posters —3c each 

Railroads, Transpor- 

tation Bldg., Washington 6, D. C. 

Yearbook of Railroad Information 

The Day of Two Noons 


Quiz 

Railroad Histories and Sources 

List of Principal Railroads in the U. S. 

The Human Side of Railroading 

A Review of Railway Operations 

Statistics of Railways 

Growth of Railway Mileage in the U. S. 

Railroads in Two Wars 

Mars Rides the Rails 

Pioneers in Transportation 

The Iron Horse Delivers the Tools of War 

Railway Literature 

Railroads at Work 

American Railroads and the War 

Performing in War and Preparing for 
Peace 

Land Grants 


ports) 
The Atchison, 





Getting Over the Hump 

The Railroads of Tomorrow 

How America’s Freight Is Moved in War- 

. time (ci 
estaurants on Wheels (mimeographed) 

Dining Car War Magic remains 

Casey Jones at War (mimeographed) 

Outline of a Study Course in Railroad 
Organization, Operation and Traffic 
(inimeographed) 

Suggested Works for a Study of Railway 
Trafic and Transportation (mimeo- 
graphed ) 

Opportunities for Women in the Railway 
Industry in Peace and War (mimeo- 
graphed ) 

Growth of the United States of America 
During First Century of Railway Era 
(Compiled from U. S. Government Re- 


Topeka and Santa Fe nye 
System, Public Relations Department, 
East Jackson Blvd., Chicago, IIl. 
(Address requests directly to Mr. Lee 
Lyles, Assistant to President, Santa Fe 
. my 1404 Railway Exchange, Chicago 
Conquest 

The Railroad 

Meat for America’s Millions 

Delicious Foods in Tin and Glass 

The Railroad at War 

The Railroad 


Bendix Aviation Corp., Fisher Building, De- 


troit, Mich. 
1944 Edition of the Bendix Invisible Crew 
(limited stock on hand) 


Braniff Airways, Love Field, Dallas, Tex. 


Southwestern Hospitality on Wings 
Something About Branifi Airways 
The B Liner (monthly publication) 
Super B, Liner in Flight (photograph) 


Civil Aeronautics Administration, Pre-Flight 


Aeronautics Program, Washington, D. C. 

Education for the Air Age 

World Maps for the Air Age 

CAA Bulletin No. 32, Fundamentals of 
Elementary Flight Maneuvers 

A Syllabus for a Collegiate Course in Avia- 
tion for Elementary Teachers 

A Course in the Science of Aeronautics for 
Secondary School Teachers 

Announcement of Examinations on Aero- 
nautical Knowledge for High School 
Students 


Delta Air Corp., General Offices, Municipal 


Airport, Atlanta, Ga. 

Delta’s Role in the War Effort 

Agents Who Put the Passengers and Cargo 
Aboard 

Delta Air Lines (history) 

Delta Routes Are Rich in Historical Back- 
ground 

Beauty Alone Does Not Make an Airline 
Stewardess 

Delta Maintains Extensive Communications 
System 

What Does It Take to Be an-Airline Pilot? 

Airline. Reservations Depariment Requires 
Careful Procedures 

Timetables 

Maps 

(Above material available to teachers only; 
limit — two copies .per person.) 


Fairchild Aircraft, Division of Fairchild En- 


gine and Airplane Corp., Hagerstown, Md. 

(Attention: James A. Wales, Jr.) 

Set of Color Prints of Popular Airplanes 
—8 by 11 sheets (one set to instructors 
or schools) 
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Fletcher Aircraft, 625 North San Fernando 

Road, Burbank, Calif. 

Standard Aircraft Workers’ Manual — $1.50 

General Motors Corp., 3044 West Grand 

Blvd., Detroit 2, Mich. 

Automobile Progress (chart) 

Three Speed Gear Transmission (chart) 

Raw Products Map (chart) 

From Iron Ore to the Finished Automobile 
(chart) 

Four Stroke Cycle and Flame Travel 
(chart) 

Engine Efficiency (chart) 

Diesel Cycle Didgram (chart) 

Cylinder and Paddle Wheels (chart) 

Automobile Stopping Distance for Different 
Road Surfaces (chart) 

Automobile Chassis (chart) 

Chemistry and Wheels 

Modes and rr og . 

Opportunity for Yout 

Metallurgy and Wheels 

When the Wheels Revolve 

Electricity and Wheels 

Diesel, the Modern Power 

Optics and Wheels 

Putting Progress Through Its Paces 

Research Looks to New Horizons 

Transportation Progress 

We Drivers 

The Three R’s of General Motors Training 

Hand Tools 

Power Primer 

(Above booklets and charts available in 
limited quantities only.) 

The Goodyear Tire & Rubber Co., Akron, 


Ohio 
Story of the Airship — $1 
Materials in a Goodyear Fie (display) — 


$2 
James Jackson Cabot Prahiemnadiie of Air 
Traffic Regulations and Air Transportation 
Publications, Norwich University, North- 
field, Vt. 

International Aeronautic Organizations and 
the Control of Air Navigation — 50c 
The Early History of Air Transportation 

— 50c 

Technical Development and Its Effect on 
Air Transportation — 50c 

Safety in the Operation of Air Transporta- 
tion — 50c 

European Air Transport on the Eve of War 
— 1939 — §0c 

The Measure of America’s World War 
Aeronautical Effort — 50c 

The History of Combat Airlines — $1 

K-D Manufacturing Co., 526 N. Plum S&t., 

Lancaster, Pa. 

Valve Service Bulletin No. 542 

Kendall Refining Co., Bradford, Pa. 

Passenger Cars and Their Lubrication — 
Bulletin 14 

The Lubrications of Truck and Bus Trans- 
missions — Bulletin 15 

Lubrication of Truck and Bus Rear Axles 
— Bulletin 16 / 

The Tractor and Its Lubrication — Bulletin 


17 
Diesel Engines and Their Lubrication — 
Bulletin 19 


Lubricant Recommendations for Industrial — 


and Marine Engines — Bulletin 20 
Refining Process Bulletin 
Kinner Motors, Inc., 635 West Colorado 
Blvd., Glendale, Calif. ; 
Kinner B5, B5R Series 2 and B 54 Engines 
Kinner Aircraft Engines 
The Kinner Family 
Service Tools for Kinner Engines 
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Kinner R-5 Series 2, R-55 and R-53 


Engines 

Kinner R-56 Engine 

Kinner R-5-1, R-5 Series 2, R-53 and R- 
55 Parts List 

Brochures Covering All Models of Kinner 


Engines (Spanish, English, and Portu- 
guese 
Service Bulletins for Kinner Engines 


Link Aviation Devices, Inc., Binghamton, 


New York 

Link Bubble Sextant — Model A-12 
Link Instrument Flying Trainer 
Link Star Globe 

Link Collimator 


Mid-Continent Airlines, Inc., Fairfax Bldg., 


Kansas City, Mo. 
Little Known Facts About the Scheduled 
Air Transport Indus 


try 
National Carbon Co., Inc., 30 East 42nd St., 


New York 17, N. Y. 

The Inside Story of Dry Batteries 

Automotive Cooling System Standard Prac- 
tice Instructions (chart) 

Cooling System 

“Eveready” Manual of Cooling System 
Service 

(Above literature available in very lim- 
ited quantities only.) 


Official Aviation Guide Co., Inc., 608 S. Dear- 


born St., Chicago, Ill. 

Official Guide of the Airways (monthly) — 
Single copies, 50c; $5 a year 

Airline Map of the U.S. (40 by 28 in.) — 


$1 
Pan American Airways System, 135 East 


42nd St., New York 17, N. Y. 

Pan American World Airways has avail- 
able for free distribution for educational 
purposes copies of speeches of vital in- 
terest to those who are concerned with 
the subject of aviation, miniature dic- 
tionaries in Spanish-English and Portu- 
guese-English, maps showing the extent 
of Pan American World Airways before 
Pearl Harbor; and some articles dealing 
with sections of the world in which there 
are Pan American operations. Among 
those are Wake Island and a number of 
countries in South America. An article 
on Guam is in preparation. 


Pennsylvania-Central Airline Corp., Washing- 


ton National Airport, Washington, D. C. 

Know Your Company — booklet (available 
only td teachers and libraries) 

Little Known Facts About Scheduled Air 
Transportation 

Timetable 


Pennsylvania Grade Crude Oil Association, 


Oil City, Pa. 

How Pennsylvania Motor Oil Is Made — 
$1 per hundred 

An Exhibition on Lubrication—35c per 
hundred 

Pay to the Order of You— $10 per M 

Four-colored Maps of Pennsylvania Grade 
Region — 75c each 


Piper Aircraft Corp., Lock Haven, Pa. 


Full-Color Picture of Piper Cub L-4 — 35c 

Airplane Nomenclature.Wall Chart — 25c 

— ent Panel Nomenclature Wall Chart 
— 25¢ 

Control System Nomenclature Wall Chart 
—25c 

Wall Chart Showing Movement of Controls 
and Their Effect Upon Attitude of the 
Plane —- 25c 

Working Blueprint of Piper Cub Airplane 

— 15c 


Full-Color Piper Catalog — 10c 
Complete Teacher's Kit—$1 — 


Pratt & Whitney Aircraft, East Hartford, 





Secony-Vacuum Oil Co., Inc., 26 Broadway, 


New York, N. Y 


- Petroleum and the Petroleum Industry 
Transcontinental & Western Air, Inc., Kansas 


pv Mo. 
Series of Airplane Postcards 

TWA Bag Stickers 

Flight Schedules 

It Pays to Fly 

Brief History of Aviation 

Postwar Transport 

Nearing the poeta 

Flying Freight Trains 

Airline Maintenance 

Little Known Facts About the Scheduled 
Air Transport Industry 

Broader Wings Now Span the Nation 

The Airline and Your Community (bro- 
chure) 

Tomorrow’s World ae) Flight (folder) 

The Air Age (folde 

How to Become a Twa Hostess, (folder) 

An Educational Guide in Air Transportation 


U. S. Office of Education, Federal Security 


Agency, Washington 25, D.C. 

Aircraft Maintenance and Repair Occupa- 
tions, A Partial List of References — 
VE-ND Misc. 3435 

Aircraft .Manufacturing Occupations, A 
Partial List of References—VE-ND 
3434 

Aircraft Manufacturing Occupations, Sug- 
gested Teaching Units —VE-ND 3434 


Assembly for Beginners in Aircraft Metal 


Work — Part I—Bench Assembly — 
$1.60* 

Assembly for Beginners in Aircraft Metal 
Work — Part II —Sub, Line and Final 
Assembly — $1.50* 

Fabrication ghee Beginners in Aircraft Metal 
Work — $1.60* 

Factory. Production Methods Applied to 
Aircraft Teaching — $1.50* 

Glider Ground Trainer Construction — 
$3.50* 

Riveting for Beginners in Aircraft Metal 
Work — $1.35* 

Inspection Practice — Aircraft Manufac- 
ture: Suggested Laboratory Course — 
Unit A —$1* 

Inspection Practice — Aircraft Manufac- 
ture: Suggested Laboratory Course — 
Unit B — 90c* 

Inspection Practice — Aircraft Manufac- 
ture: Suggested Laboratory Course — 
Unit C —$1.10* 

Inspection Practice for Aircraft Manufac- 
ture: Suggested Plan for Organizing and 
Operating a Laboratory. Course In— 
$1.25* 

Aircraft Pressure Instruments, Unit Course 
— Bulletin No, 101-1 —$1** 

Aircraft Electrical Instruments, Preliminary 
Course — Bulletin No. 108-2 — $1.10** 

Aircraft Gyro Instruments, Preliminary 
Course — Bulletin No. 108-3 — $1.20** 

Aircraft Sheet Metal, Preliminary Course 
—WNo. 1081 —$1.35** 

Aircraft Sheet Metal Work-Layout-—Pre- 
liminary Course — Bulletin Neo. 104— 
$1.25** 


Aircraft Welding, Preliminary Course — 
Bulletin No. 109 —$1.20** 


United Air Lines, Dept. of School & College 


rae ey. Palmer House, Room 305, Chicago 


3, Ill. 

Story of United Air Lines 

Teacher’s Kits for (1) grades 1-3, (2) 4-6, 
por (3) junior-senior high school — 25c 
e 





*Order from New bg oe Education Department, 40 
oward St., Albany 7 
**Order from Utah sla Board for Vocational Educa- 
Division of Industrial Education, State Capitol Bldg., 


Conn. 
& Whitney Aircraft Series C Twin 
at (chart) — 5 vat Lake City, Utah, 
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Handbook of Engine “Maintenance 
Battery Charging 

Fast Battery Charging 

Magnetos 


. 


_ Magnet and Rotor Rechargin 
Automotive Electrical nt ee and Engine 
Performance 
en and oem Motors 
Mi Gadocuttie 
ica 
Field Coil Pole Piece Removal and Replace- 
ment 
Removing Bearings, Braces, Pulleys, Etc. 
Ignition Distributor. 


s 
Willard Storage Battery Co., 246 E. 13ist St., 


The Nerve Center of Ten Million Cars 
Willard General Catalog Technical Supple- 
ment 





(Samplé copies of this material available 
at no a. Additional copies may be 
had at 10c each.) 

Wright Aeronautical Corp., Division of Cur- 
tiss-Wright Corp., Paterson 3, N. J. 
Wright Cyclones (brochure) 

ABC of the Cyclone Engine (leaflet) 

Enginology (booklet) 

Guide to Wright Powered Military and 
Naval Aircraft (leaflet) 

Trade Winds (periodical) 

Price List of Wright Technical Publications 

Price List of Engine Wall Charts 

Power House of Aviation (booklet) 

History of Wright Aeronautical Corpora- 
tion (booklet) 

(To be continued) 


Safety Provisions and Regulations 
for School Shops 


Wit os “chennai A lene aah 
administrator, teacher, and especially the 
shop teacher, to have learners work in 


safety. Accidents are not only caused by . 


human behavior termed carelessness, but 
also by an unsafe environment. Provisions 
should be made in planning school shops 
and in existing shops which will eliminate 
or greatly minimize causes for accidents. 
Human behavior can be regulated by 
proper instruction and vigilance on the 
part of the instructor. Safety rules and 
regulations should be learned and practiced 
by the learners, not only to safeguard 
them in the shop, but for developing the 
right kind of safety attitude and habits in 
our future workers. 
Safety Provisions 

The planner of the school shop, besides 
following the local building code, should 
observe the f i i 
1. All exit doors should swing out. 

2. Large shops should have at least two 
exit doors. 

3. Window sill height should be no less 
than 40 in. 

_ 4. Provide proper heating and ventila- 


tion. 

5. Have only approved electric wiring 
and controls. 

6. Order only substantial and safe ma- 


chinery and equipment. 


iate places. 
12. Install a first-aid cabinet. 


——_—_— 


“Baar Bok Vocational School, and Georse C. Thomas 
Junior High School, Philadelphia, Pa. 





Goseph Munni* 


Safe Electric Wiring and Equipment 

All new wiring should be installed in 
rigid conduit (on surface or concealed) ; 
connections to motors may be made with 
short lengths of flexible conduit. Motors, 
switching, and starting equipment, should 


be properly encased and grounded. Elec- 
trical installations should be according to 


the “National Electrical Code,” or the - 


local code. 

Switchboards in electrical shops should 
be of the dead front type (no exposed live 
parts). Where the older open fronts are 
present, a rubber mat or its equivalent 
and a guard rail should be installed. 
Power breakers should be operated only 
by the instructor or under his immediate 
supervision. 

Storage battery rooms should be prop- 
erly ventilated; and all switches, ventilat- 
ing equipment, and electric lamps in these 
rooms should be of the vapor proof type. 

Protection of main and branch circuits 
should be by individual circuit breakers 


‘ instead of fuses. In old installations where 


fuses are used, wires or substitute fuses 
should not be allowed in fuse boxes; and 
all test lamps should be of the 220-volt 
type in keyless insulated sockets. 


Safe Machinery 

In the installation of new equipment, 
only individual motor driven units should 
be used. Where the older types of long 
power belt transmission equipment is in 
use, they should be carefully guarded, with 
guards of expanded metal or of wire 
screen of 34-in. or similar mesh and at 
least No. 14 gauge wire. 

Moving parts of all machinery such as 
gears, pulleys, belts, clutches, projecting 
moving parts, and the like, should be 
guarded with guards constructed of ex- 
panded metal, perforated metal, or wire 
screen of %-in. or similar mesh and at 
least as heavy as No. 18 gauge wire. 





It is advisable to paint the contact parts 
of a machine (work parts) with a light 
gray, or any other color that will give a 
contrast with the body of the machine. 

Control switches should be on every 
machine, and mounted in such a position 
as to be readily accessible to the operator. 


Proper Illumination 


Good illumination, both natural and 
artificial, will produce less eyestrain, 
greater cleanliness, better workmanship, 
and cheerful surroundings. The area of the 
source of natural illumination should not 
be less than 16 per cent of the floor area.’ 
In planning a new shop, it is desirable to 
have windows on the long side of the room 
and extending to the ceiling. Benches, ma- 
chinery, and equipment should be so ar- 
ranged as to have an even distribution of 
light with no shadows. The ceiling and 
walls should be of a light color — prefer- 
ably white. 

Artificial illumination by the use of fila- 
ment type bulbs. or fluorescent lamps 
should be from the ceiling, thereby elim- 
inating individual lighting of machines 
and equipment. With the filament type 
bulbs, indirect or semiindirect luminaries 
should be used. While standards of 8 to 
15 foot-candles (at the work surface) have 
been used as the minimum, the following 
levels of illumination are recommended :* 


Shops (general work) ..... 30 f.c 
Shops (close work) ...... 100 f.c 
Sewing rooms ........... 100 f.c 
Drawing and drafting rooms 50 f.c 
Laboratories (general work) 30 f.c. 
Laboratories (close work) . 50 f.c. 
Corridors and stairways ... 5 f.c. 





1The School Plant -— Bulletin No. 86, Pennsylvania 
Dept. of Public Instruction (1939), p. 40. 

*Sturrock, Walter, “Recommended Levels of Iliumina- 
tion,” Magazine of Light, No. 6, 1941. 
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Class and study rooms .... ‘30 f.c. 

Lecture rooms (general) .. 20 f.c. 

The amount of illumination in foot- 
candles (used interchangeably with lumens 
per square foot) can readily be measured 
with small pocket type foot-candle meters. 
These meters can be purchased from elec- 
trical supply houses or from manufac- 
turers of electrical meters and instruments. 


Safety Regulations 

Proper Instruction and Supervision. Be- 
fore allowing a learner to work with tools 
or machinery, the instructor should explain 
and show the proper method. When learn- 
ers are not feeling well, or are emotionally 
upset, they should not be allowed to work, 
especially with machinery. Informational 
material consisting of posters, film slides, 
and demonstrations should be used 
frequently. : 

A student shop safety: organization con- 
sisting of the instructor, shop foreman, 
toolroom man, and a safety engineer or 
safety inspector should be formed. The 
members of the committee should always 
be changing in order to develop the safety 
attitude in the entire class. The committee 
should offer suggestions for methods of 
preventing accidents in the shop. A list of 
specific safety rules should be composed 
for each shop. The safety inspector or en- 
gineer should see that the safety rules are 
observed: 

When working with machinery and fur- 
naces, the following rules should be 
observed: 

1. Neckties are to be tucked in. 

2. Sleeves are to be rolled up. 

3. Goggles must be worn at the grinder 
or molten metal furnace. 

4. Furnaces must be lit by the properly 
authorized person, and all flames must be 
kept inside. 

5. All horseplay must be avoided. 

6. Remove no safety guards from 
machines. 

7. Leave no hot metal pieces lying 
about unprotected. 

8. Avoid letting machines run while the 
operator is away. 

9. Avoid using rags around machines 
that are running. 

10. All work on drill press must be held 
in vise or clamp. 

11. Permit only one worker at a time at 
the grinders. 

12. All machines are to be released be- 
fore thowing on power switch. 


Proper Type and Use of Hand Tools 
Tools should be made of good material, 
and each one should be appropriate for the 
particular use. Those not in use should be 
stored safely on racks, shelves, boxes, or 


placed on appropriate boards. Tools with 


defects, such as mushroom heads on cold 
chisels and hammers, splintered hammer 
handles, chipped hammer heads, splintered 
ax or sledge handles, loose heads of ham- 
mers and axes, and dull cutting tools, 
should be removed from services as soon 
as they become defective. 
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Knives and sharp cutting tools should 


be equipped with a hand guard, such as a 


disk, or an equivalent, which will prevent 
the hand from slipping against the blade. 
Knives and sharp cutting tools should be 
carried around only in devices affording 
protection, such. as sheaths. 

Precautions should be taken to avoid 
tools falling from ladders, scaffolds, bal- 
conies, and the like. Tools should not be 
left lying around on floors, stairways, or 
passageways. Careful adherence should be 
made to the following list: 

1. Screw drivers should not be used as 

2. Screw drivers should be shaped prop- 
erly to fit screwheads. 

3. Adjustable wrenches should always 
be turned in the proper direction. 

4. Pliers should not be used in place 
of wrenches. 

’ §. Carpenters’ hammers and ma- 
chinists’ hammers should not be inter- 
changed in use. 

6. Cutting pliers should never be used 
on live wires regardless of whether they 
are taped or not. 

7. Lead, copper, or rawhide hammers 
should be used on tempered tools and fix- 
tures, to prevent flying chips of hard steel. 

8. Tongs or special holders should be 
used when holding bull chisels. 

9. Wrenches should not be used as 
chisels. 

10. All files should have handles. 


Good Housekeeping 
-Neatness and good work habits should 


. be developed by the learners. The follow- 


ing are recommendations for good house- 
keeping. 

1. Work spaces should be kept clean 
and orderly. 

2. Floors should be kept clear of ob- 
struction and free from oil and water. 

3. Tools should not be left on floors, 
moving parts of machinery, ladders, or 
elevations. 

4. Spaces under benches, stairways, 
closets, and similar spaces should be kept 
free of refuse of all kinds. 

5. Bottles, papers, and rubbish should 
not be left lying around. 

6. Oily rags, waste, and the like, should 
be kept in covered metal containers. 

7. Nails should be removed from boards 
even when stored. 

8. Materials should be piled so as not to 
create a : 

9. Materials should not be left in aisles 
or in entrances. 

10. Proper ventilation should always be 
had to prevent accumulation of fumes, 
gases, or dust. — 


Proper Handling of Chemicals 

Recommendations for handling and 

storing chemicals applicable to shops and 
laboratories: 

1. Inflammable liquids such as gasoline, 
naphtha, benzine, benzol, toluol, xylol, 
amyl acetate (banana oil), carbon di- 
sulphide, alcohols, ethers and acetones, 
should be kept in metal safety cans in 
quantities of not over .five gallons. 

2. Possession of matches or other flame 
producing articles should be prohibited in 


areas where inflammable materials are used 
or stored. : 

- 3. Soldering fluxes and-acids should not 
be allowed to get into eyes or on clothing. 

4. Never pour water into strong sulphu- 
ric acid in order to dilute it. But pour the 
acid slowly into the water while stirring. 

5. Wear rubber gloves when working 
around battery acid, 

6. Allow plenty of room around experi- 
ments that might be dangerous. 

7. Always use a laboratory apron or 
coat when working with chemicals. 

8. Never put back any chemicals into 
stock bottles unless told to do so specifi- 
cally by the instructor. 

9. When heating chemicals in test tubes, 
always have their openings toward the 
sink and away from all persons. 

10. Do not drink or taste any chemicals 
unless specifically told to do so by the 
instructor. 


Fire Protection 


Shops and laboratories should be pro- 
vided with adequate and approved fire ex- 
tinguishing appliances conveniently located 
and conspicuously marked. Learners 
should be instructed as to the use of fire 
fighting equipment and procedures. 
Extinguishing a Clothing Fire 

Should a person’s clothing catch on fire, 
a large coat or blanket should be wrapped 
around him and he should be slowly rolled 
on the floor. .If nothing is available, the 
person should be rolled slowly on the floor. 
If water is available, it should be poured 
on the person, and he should be rolled in 
the water that has fallen to the floor. 
Instructional Use of Fire Extinguishers 

Electrical equipment fires should be ex- 
tinguished with the vaporizing noncon- 
ducting liquid type, such as a pyrene ex- 
tinguisher, or the carbon dioxide type. 
Soda-acid and foamite fire extinguishers 
should never be used on electrical equip- 
ment because of danger. of electrical 
shock to the user. Buckets of sand may 
also be used on electrical equipment fires. 

To Operate a Pyrene Extinguisher (1 
quart size with carbon tetrachloride). 
Grasp the extinguisher and give the handle 
a slight turn to right or left, after arriving 
at the scene of the fire, squirt the liquid 
at the base of the fire by a pumping action. 
CAUTION —DO NOT BREATHE THE FUMES 
AS THEY ARE POISONOUS. 

To Operate a Soda-acid Fire Extin- 
guisher: Hold the nozzle with one hand 
and upset the extinguisher with the other; 
keep the nozzle aimed at the base of the 
fire—one charge will last about one 
minute. 

The extinguisher contains bicarbonate 
of soda and sulphuric acid, in separate 
cups, and water in the container. When 
the extinguisher is upset, the chemicals 
mix and an extinguishing spray results. 
Because of this, the extinguisher should 
not be upset until the fire is reached. 

To Operate a Foamite Fire Extin- 
guisher: The operating instructions are 
the same as for the soda-acid type. 

The extinguisher contains aluminum 
sulphate, bicarbonate of soda, and a foam 
agent, all in separate cups. They must not 
be mixed until the fire is reached. 
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monia, 2 0z.—4 per cent 
tion of boric acid, 2 oz.— 2 per cent tinc- 
ture of iodine, 4 oz.—2 per cent mer- 
curochrome, 1 jar of white vaseline. 

Dressings: 1 package of picric acid 
gauze (for burns), 1 roll of adhesive 
plaster 4% in. wide, 1 roll of adhesive 


. how trivial an injury may appear, first aid 
administered 


should be immediately. First 
aid is only an emergency treatment — 
until a physician can be summoned. The 
instructor or shop foreman should admin- 
ister first aid. If the school building has 
a nurse, the injured may be referred to her 
immediately, if not, the injured should be 
treated by a first aider and where the 
injury is severe, the patient should be re- 
moved to a hospital as quickly as possible. 


Accident Records 


It is good practice to keep a detailed 
eal orllgaue cation The instruc- 
tor should provide mimeographed or hec- 
tographed forms that should be used when- 
ever necessary. When an injury requires a 
physician, a detailed report must be made 
to the school principal for use by the 
school district. 

The keeping of records offers an excel- 
lent opportunity for the study of accident 
causes and preventions and it is only be- 
cause of this that great strides have been 
made in reducing the number of shop 
accidents. These records should be filed 
away so that they may be used as evidence 
if the need arises later on. 


Operating the Wood Jointer Safely 


: Lesson No. 1 

Purpose: To inform the machine oper- 

ator of the common causes of accidents in 

the operation of the jointer, so that he 

may guard himself and others against 
them 


Content: The common causes of acci- 
dents to a jointer operctor are: 

1. Attempting to joint stock shorter 
than 10 in. invites injury, as the stock 
tends to tip up and throw the fingers into 
the knives. 

2. Attempting to joint stock shorter 
than 15 in. without using a push block to 


hold stock parallel with the tables at all © 


times. 
3. Talking, or glancing away from 
work, or day dreaming while machine is 


4. Attempting heavy cuts, %4 in. and 
up, to save time, may cause injury or 
waste of 

5. Making any adjustments while the 
machine is running. First turn off elec- 
tricity and then wait for knives to stop 
rotating. 

6. Running machine without a guard 
when it is. possible to use one. 

7. Feeling of knives or turning them by 
hand may lead to serious and painful cuts. 

8. Starting the machine before: 

a) examining wood for metal, loose 
knots or parts. 

5) Getting permissi 

c) Secctiee taite fox deoth oi cat 

d) Examining guard to see if it is in 


working order and in position. 
e) necessary adjustments for 
your ob. 


f) Testing all adjusting screws and nuts 
to make certain they are tight. 
&) Cleaning safety lanes of people and 
ao Passage of all traffic should be 
0 ic care- 
watched to see that: 
a) They remain outside of safety lanes. 





“Leonia, N. J. 


Richard UW. Selt* 


b) The operator is not molested, 


bumped, or interfered with in any way to . 


distract him from his job. 
Lesson No. 2 

Purpose: To learn how to operate and 
adjust a jointer for ordinary work. 

Procedure: Know information contained 
in Lesson No. 1 on the jointer. 

Information: The jointer is a machine 
that does the same kind of work that a 
hand plane will do. The size of the ma- 
chine is listed as the length of the cutting 
knives which limits the machine to boards 
of that width or less. Our jointer is an 
8-in. size. The cutter head is a steel cyl- 
indrical shaft in which are fastened three 
steel knives. These knives are sharpened 
like plane irons with a bevel on only one 
side. This cylinder turns around about 
4200 times in one minute. It turns toward 
the board and operator and cuts in the 
opposite direction to which the board is 
being pushed. 

The cylindrical cutter head is driven 
directly from the motor and rotates be- 
tween two adjustable tables. The front or 
in-feed table and the back or out-feed 


table. These tables are adjusted by hand 


wheels. The out-feed table is kept level 
with the cutting edges of the knives while 
the in-feed table is adjusted to the depth 
of the cut desired by the operator before 
turning on the motor. After the tables are 
adjusted by the hand wheels, they are 
locked in position by hand screws. 

The fence is fastened to an arm which 
slides on the motor shell and may be ad- 
justed for any width board up to 8 in. It is 
held in the desired place by a handled bolt 
on the top of the slide. The fence may be 
tilted backward to an angle of 45 deg. 
from the vertical. It is then locked in the 
desired position by a nut located at the 
back of the machine. 

The guard must be used at all times 
when the nature of the work permits. It 
should only be removed to do rabbeting 
and this only by special permission. 





Use: The jointer is used to plane sur- 
faces and edges of wood to be sawed on the 
variety saw. It is also used to plane edges 
in preparation for gluing. The machine 
may be used for chamfering or beveling at 
any angle and for rabbeting if the oper- 
ator is very careful. 

You, as a student, should not adjust 
the rear table as this is the instructor’s 
duty. You may adjust the front table for 
the depth of the cut you wish to make 
always bearing in mind that two thin cuts 
will leave a better surface than one heavy 
cut. 

Get personal instruction on this machine 
from the instructor. 

Reference: See page 39 of Principles of 
Woodworking, Herman Hjorth, published 
by The Bruce Publishing Co., Milwaukee 
1, Wis. 


Jointer Test 

In order to be eligible to operate the jointer 

you must know the answers to the following 

questions. Complete the meanings by filling 
in statements after. the letters. 


1. Traffic must be careful to: (@) ......... 


OF ee seed <2 ins ES ae 
2. Before starting the >i do the fol- 
RS et te es On Lege. on 
BPE Ais o® Wakice ices (c) SV bin semis ao 
ESP ie DME eS ABize sated We 


In the places provided, place an R if you 
think that the statement is right, and a W 
if you think the statement is wrong. 


1. .... Talking to the operator of the 
jointer is not allowed. 

2. .... The cutter head holds four steel 
knives. 

3. ....' Work shorter than 10 in. long may 
be jointed on this machine. 

4. .... Chamfering may be done on this 
machine. 

5...... Set the machine for %-in. cuts on 
all work. 
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6. .... The fence may be tilted to 90 deg. 

Viiketaas You must use a push block on all 
short work from 10 to 15 in. 

8. .... You should adjust the rear table. 

9. .... Start the machine, then make the 
fence adjustments. 

10. .... The cutter knives are sharpened on 
both sides. 


knives at -all times. 


12. .... This machine will plane up to 10 
- in. in width. 
13. .... Keep your fingers away from the 
ves. 
14. .... The cylinder turns counter clock- 


wise toward the front table. 


Keep the guard in place over the 








18) ic @: Check all fences and tables before 
starting the machine. 
i is necessary be- 


t Aue Check the guard to se that it is 
in working order 

18. .... Keep eyes and mind on your work 
while machine is running. 


Education Offered by the 
U. S. Indian Scie 


The United States Indian Service oper- 
ates 42 high schools, 39 in the continental 
United States and 3 in Alaska. The great 
majority of Indians are rural dwellers and 
the land areas still in Indian ownership 
are primarily useful for stock raising, 
agriculture, or lumbering. The vocational 
work in the greater number of Indian 
Service high schools in the United States 
is therefore pointed toward more effective 
use of Indian resources and happier rural 
living. 

Eight of the larger secondary boarding 
schools are located in or near cities at 
some distance removed from the Indian 
country and many of the students who 
elect to attend these schools do so in order 
to obtain the vocational training which will 
equip them for urban employment. How- 
ever, a continuing study of postgraduation 
employment shows that a great many of 
these students eventually go back to make 
their homes on the land. Therefore in 
many of these schools, the years fre- 
quently referred to as prevocational in the 
average public high school are devoted to 
certain basic courses which are preparatory 
to successful rural living. 


Rural High Schools 


Our rural high schools are usually lo- 
cated in areas where almost the whole 
population is Indian. These are usually 
12-grade schools. Because of the wide 
distribution of Indian population, many of 
the high school children board at the 
school — as ‘is true of the white children 
in the rural areas of the same states. 
These facts create problems which are 
very different from those of the average 
rural day school. The great majority of 
Indian Service high schools are fortunately 
situated with regard to campus reserves. 
When the sites were originally chosen 
these schools were so remote that they 
had to produce their own milk, meat, and 
vegetables. Therefore it is not unusual for 
a school to have an adjacent farm area of 
from a thousand to eight or ten thousand 
acres. 


*Director of Education, Office of Indian Affairs, 
Chicago, Ill. 
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While many of the southwestern tribes 
originally farmed on a small scale and had 
even developed systems of gravity irriga- 
tion, the northern tribes lived largely by 
hunting and fishing. The advent of the 
white man has almost completely destroyed 
the wild game, with the result that it has 
been necessary for these Indians to learn 
entirely new ways of making a living from 
the lands remaining under their control. 
For the Plains Indians in the Dakotas and 
Montana the transition from buffalo hunt- 
ing to cattle raising was relatively simple 
and would probably have been successfully 
accomplished had an attempt not been 
made to introduce farming instead, during 
the agricultural boom in the Plains states. 
This excursion into agriculture was effec- 
tively blocked during the great drought. 
Since then the effort of the schools and 
the Extension Division of the Indian Serv- 
ice has been to encourage Indian use of 
their resources for livestock raising. 


The Elementary Schools 


The elementary schodls of the Indian 
Service also emphasize living with the 
land and with livestock. In most day 
schools and boarding schools the children 
of the different grades have gardens and 
care for livestock of various types. It is 
nothing unusual for a class group to raise 
its own cow, to care for a litter of hogs, 
several sheep, a couple of .milk goats, or 
a small flock of poultry. It is hoped 
through these experiences to develop in 
the children a familiarity with the love of 
the land and the products of the land. 
There is considerable evidence that this 
program is successful in achieving its pur- 


pose. 

Under the administrative regulations of 
the Indian Service it is possible for chil- 
dren to earn the ownership of young live- 
stock or to share in the proceeds of the 
farms or gardens for which they are 
responsible. Thus a youngster can begin 
to acquire livestock early in his school 
course and keep on accumulating untii his 
graduation from high school. This livestock 
can be: maintained on the school lands, 
provided the youngster earns the equiva- 
lent of the grazing fee, or can be taken 
home and merged with the parents’ stock. 
After graduation a youngster may obtain 
additional livestock on what is termed a 


repayment basis — that is, he agrees when 
he receives a heifer calf to repay the school 
with the first female issue. 

A few years ago most Indian Service 
high schools, as was true with most voca- 
tional schools outside of the Indian Service, 
operated “finding courses” in the late 
junior high or early senior high school 
years. Children were enrolled first in one 
shop and then in another for six-week 
intervals, with a view to finding out what 
the work was like. For the final two or 
three years they were encouraged to select 
and concentrate in one or two shops until 
graduation, thus becoming skilled in one or 
more vocations. More recently, some of the 
schools have substituted for the finding 
courses, general shop courses of two or 
three varieties. One of these may be in the 
field of trade training, where experience 
is provided in all of the skilled trades to 
the extent that would be useful in rural 
life. The pupil learns through experience 
to pour concrete for foundations, for a hog 
wallow, or for a drinking trough: car- 
pentry through building a « dideen house, 
a small barn, or some other structure; 
plumbing to the extent of running water 
into such a structure. He then may wire it 
for electricity, paint it, install mill work, 
building a brick chimney. He digs post 
holes and erects a fence, and has other 
similar experience, all closely related to the 
demands which are likely to occur on a 
ranch or farm. A second year may be de- 
voted to a similar series of general shop 
experiences in the mechanical trades. The 
pupil learns how to shoe a horse, repair 
the tire on a wagon, weld a broken axle, 
maintain an automobile, repair and main- 
tain a gasoline engine or a simple Diesel 
engine on a tractor, truck, or piece of road 
equipment, mend farm machinery, sharpen 
a plow, rewind an electric motor and 
similarly master the various problems en- 
countered on the farm and ranch. 


Gardening and Care of Livestock 


The third year if the is enrolled 
in an urban boarding ‘school he may 
have some limited experience in gardening 
and in the care of livestock if his final 
is to take the form of 


a reserva- 
tion high school, and it is likely that he 
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During the summer he will take active part 
in the roundup and the branding, castrat- 
ing, inoculating, and dehorning of the 
cattle. During the year he will be respon- 
sible for cutting and stacking wild hay for 
winter feed, and for raising any additional 
feed which may be necessary to carry the 
cattle through the winter months. He will 
have experience in stock judging and some- 
time during the course will probably visit 
one of the larger stock shows of the Plains 
area. He will have experience with butch- 
ering, cutting up meat, preparing hides 
for sale, and with various forms of salting, 
smoking, or brining meat for its preserva- 
tion. 

During his senior year he will become a 
member of a junior cattle association in 
which he will have experience in the main- 
tenance and the sale of cattle, looking for- 
ward to ultimately becoming a member 
of an adult cattle association after. gradu- 
ation from school. The extra work involved 
in the care of livestock over week ends and 
through vacation periods is credited toward 
the ultimate acquisition of animals of his 
own, and the harder he works the more 
livestock he may eventually possess. 

If he is interested in farming, after a 
year of general participation in the school 
farm or garden, the student may be as- 
signed the use of a block of land which 
he will farm or garden by himself or in 
association with one or two other boys 
under a contract arrangement with the 
school, whereby the student receives the 
profit ‘from the project after paying rent 
to the school for the land, machinery and 
equipment, and repaying the loan for the 
seed and fertilizer he may have used. Any 
crops which he raises may be fed to his 
own livestock or may be sold on the open 
market or to the school. Depending upon 
the boy’s interests he may have one or 
more seasons of this kind of experience, 
using his profits to build up a savings fund 
with which to finance himself after his 
graduation. Agreements of this kind usu- 
ally provide that about 30 per cent of the 
proceeds may be used by the student 
immediately for his own purposes, but he 
is encouraged to retain the remainder on 


deposit. 
Vocational Education 


Where a student majors in automobile 
plumbing, weiding, 





uring 

schools naturally had as much difficulty as 
schools elsewhere in the country in placing 
any reasonable proportion of graduating 
classes when their work was completed. 
Postgraduate opportunity was therefore 
provided for full-time vocational experi- 
ence, and youngsters were invited to return 
to school and were’ permitted to devote 
full time to practical work in the field of 
their major vocation without academic 
classes. The school contributed toward the 
placement of these students by keeping 
potential employers aware that youngsters 
of exceptional skill were available for im- 
mediate employment, at any time during 
the school year. The great majority of 
students who returned for the full-time 
vocational instruction secured employment 
before the year was out. In the same way 
full-time postgraduate opportunities with 
agriculture or cattle raising were offered 
in a number of our schools. A student who 
had completed the high school course was 
permitted to return the year following and 
under share-crop contract with the school 
obtain land and equipment to carry on a 
practical program in a specialized field, 
such as the raising of potatoes, green beans, 
wheat, poultry, or beef cattle. During this 
postgraduate period the student was free 
from academic requirements and in a posi- 
tion to devote his entire time to the per- 
fecting of his vocational skills. 


Educating the Indian Girl 


Our records show that the great majority 
of Indian girls marry or become home- 
makers shortly after graduation from our 
high schools. The major emphasis in their 
vocational instruction therefore is in child 
care and . In the reservation 
schools, this is supplemented by work with 
gardens and with the smaller livestock, 
suchas poultry, milk goats, or hogs. In 
many rural areas, if there is to be a home 
garden and if there are to be opportunities 
for fresh eggs, milk, and varieties of meat 
the activities which produced these must 
be carried’on by the women. 

Training which will enable the girl to 
increase the cash income of the family is 
also offered through the adaptation of 
native Indian crafts to the demands of the 
white market. Emphasis is therefore placed 
in many Indian schools on work with raw- 
hide or buckskin, the application of bead 
embroidery or porcupine quill embroidery 
to. skins, weaving, pottery making, or 

in areas where each has been 
traditional. However, there are large num- 


have introduced loom weaving, pottery 
making (using modern oil-fired kilns 
instead of the dung fire of the primitive 
craft) and other home crafts. 

Indian girls are also prepared for com- 
mercial work, for beauty culture, for com- 
mercial cookery, and other similar skills, 
or they receive preparation for advanced 
training as nurses, teachers, and a variety 
of other professions. Many Indian students 
come from homes which have not yet 
adapted to modern ways of making a 
living and which are therefore poor in 
worldly goods. The schools must therefore 
teach new skills by which they can earn 
a living after graduation. 

To increase the number of Indians who 
advance in the professions there is a fed- 
eral loan fund to finance collegiate or ad- 
vanced vocational training for Indian high 
school graduates. While the curriculum of 
the Indian service high schools is not 
primarily college preparatory in type, the 
opportunity is given for Indian students 
who wish to proceed to advanced work to 
transfer to schools which offer the specific 
matriculation requirements for colleges to 
which they aspire. For the past decade 
about the same proportion of Indian high 
school graduates have gone to college as 
has been found true of American public 
school graduates in general. 





Industrial-arts courses in order to be of 
optimum benefit to the prospective in- 
ductee should (1) emphasize skill and the 
use of hand tools, (2) develop foundational 
skill in a variety of occupational areas 
so as to permit flexibility of assignment, 
(3) emphasize thoroughness and accuracy, 
(4) be related to military situations, 
(5) develop leadership qualities. — Major 
Ralph C. Wenrich, Chief, Preinduction 
Training Section, Office of the Director of 
Military Training, Headquarters, Army 
Service Forces, Washington, D. C. 





If education fails to learn a lesson from 
the Army and Navy in cutting the non- 
essentials in preparation for employment, 
it will have missed one of the greatest 
education lessons in war.—C. M. Miller. 





Since we have been able to find jobs for 
everyone in producing the materials of 
war, we ought to be smart enough to find 
jobs for everyone in producing the ma- 
terials and providing the services needed 
in an economy of peace. Unemployment is 
the cancer of high-energy societies. If our 
democratic way of life is to continue, we 
must find a permanent way to full employ- 
ment; we must give citizens an opportu- 
nity to perform worth-while, significant 
work, so that they will feel they have a 
definite part in the shaping and rebuilding 
of a more effective way of life.— R. H. 
Woods. 
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All military training is conversion train- 
ing. At the Armored Force School at Ft. 
Knox, and at other training schools of the 
armed forces the training takes the form of 
conversion from peace time to war. 

The army does not give any training, 
occupational or otherwise, to prepare the 
soldier to return to civilian life. 

Of course, much of the training that was 
given in technical work in the army is 
going to put many a man in a new civilian 
occupation when he returns. But ¢haé train- 
ing was incidental. He was actually being 
readied for combat. 

If a fellow changes his occupation from 
clerking in a dime store before the war, to 
a radio mechanic immediately after the 
war, it is because he had the chance, the 
instruction and the will to learn and suc- 
ceed in the training given him in prepara- 
tion for combat. He is fortunate. War did 
something for him. But we trained him for 
war. 

Many a young man will change his oc- 
cupation because of such experience. It is 
only in that manner that the armed forces 
have indulged in “Conversion Training” 
for civilian life. The armed forces do not 
intentionally train for civilian work. 

There is a qualification, however. When 
the shooting stops in Europe and the men 
are to be returned home, there will not be 
transportation facilities available to return 
them all at once. There are so many 
troops that a long time will pass before all 
are returned. While biding time, every man 
waiting his turn will have an opportunity. 
to go to school. He will have an opportu- 
nity to go either to a school and take train- 
ing of his choice, or continue with military 
training. 

Those of you who were overseas in the 
last war can well guess what the choice will 
be. It won’t be close order drill for most 
of them. 

The soldier overseas can go to a Euro- 
pean University or to a technical school if 
he so desires. Every possible form of edu- 
cation will be provided so long as there 
are enough persons interested to start a 
class. It may be calculus or dairy hus- 
bandry, bookkeeping or piano playing. 
Anyway, he can have it, whatever it is, a 
start or a continuance of his education — 
or close order drill. 

My present military assignment as 
Officer in Charge of the Educational Activ- 





“Address given at the American Vocational Association 


Convention at Philadelphia, Pa., Dec. 7, 1944, 2:00 p.m. 

**Officer in charge of Educational Activities in the 
Convalescent Hospitals of the Army Air Forces, Head- 
quarters, Army Air Forces Personnel Distribution Com- 
mand, Atlantic City, N. J. 
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The Place of the Armed Forces in 
Conversion Training’ 
Lt, Gol. Verne C. Fryllund* 


ities in the Convalescent Hospitals of the 
Army Air Forces Personnel Distribution 
Command places me in a service that must 
inevitably follow the misfortunes of war. 
My efforts at Ft. Knox were in the nature 
of make-ready for the fighting in the 
Armored Force. Now my assignment is in 
the Air Forces. I am assisting in the pro- 
gram that schoolmen refer to as rehabilita- 
tion. But our conception of rehabilitation 
is quite unlike the usual schoolman’s con- 
ception of that term: Our major mission is 
rehabilitation of health rather than re- 
habilitation of occupation. Occupational 
rehabilitation is considered primarily a 
function of the Veteran’s Administration 
—a job to be done when the man leaves 
his uniform, and war, behind. The men are 
returning from the war now, Those who 
are incapacitated are arriving home. Those 
who are in good health are returning to 
the continent on a rotation basis. 

When the men return from overseas, 
they are given physical examinations. 
Many are temporarily or permanently dis- 
abled. They are started on the road to 
recovery according to the extent of their 
disability. There comes a time in the 
mending process when the patient has time 
on his hands; he leaves his bed and can 
walk, yet he is not ready for return to 


duty or for return to civilian life. He is. 


convalescing. When time gets heavy and 
lags he gets his mind on his troubles or on 
his memories. This may undo all that has 
been done for him by the physician. Inter- 
esting work at this stage becomes good 
medicine. It keeps the mind off worry and, 
as everyone knows, worry is usually dis- 
astrous if indulged too much. It will even 
ruin the health of a well person. 

The men want purposeful and interest- 
ing activity. Many of them want to do 
more than the bedside craftwork of the 
kind that was prevalent in the base hos- 
pitals of the last war—a few busy work 
activities. When a man is recovered to a 
point when he can wear his uniform again, 
every possible type of educational activity 
is provided for him from which to choose. 
We offer all kinds of shop and academic 
activities, farm, music, sports, and-so on. 
He must spend three hours per day in 
some form of educational work and two 
hours per day in physical reconditioning. 

These three hours per day of purpose- 
ful activity are prescribed for him by the 
physician. It is part of his medicine. It. is 
a must. He may choose the activity but 
once he has started his educational work, 
he must continue; unless, of course, it is 
decided that the work he chooses is too 
strenuous for him. He may be assigned to 
lighter work, and so on. Or, perhaps he has 
limited joint action from injury and must 
have work that will “team” with the phys- 


ical therapy department. He is assigned to 
some type of work that will give purpose- 
ful exercise, interesting exercise to the 
muscles in question. Of course, I must not 
leave the thought with you that physical 
therapy is the main objective. Merely 
getting the mind on interesting work, creat- 
ing something from materials, is mighty 
fine medicine, even for people who never 
have been injured but who are fatigued 
from the routine of the work they are ac- 
customed to-do. That is why some of us 
have shops or laboratories at home, But 
there also are other avenues of interest 
that are helpful. 

Not long ago at an Air Force Hospital 
in California, 17 enlisted men were grad- 
uated from the local city high school. They 
had finished their interrupted high school 
education while convalescing in the base 
hospital. These boys might have been 
doing other things less purposeful. It is 
quite certain that they mended faster, and 
they got their diplomas in the process. 

One young PFC finishing a baby bed. 
He was convalescing at one of our hos- 
pitals. He was mending, for sure. He was 
quite proud to tell that he was going to be 
a father and was sending that bed home, 
and no doubt, the home folks were thrilled, 
too. That fellow was getting some really 
good medicine in doing such work. 

A young flying officer was sewing 
together some leather parts on a foot- 
powered sewing machine. He _ chose 
leatherworking because he liked to fashion 
useful and artistic articles out of plain 
pieces of leather. He had limited knee 
action because of a combat injury. The 
physician had prescribed physical therapy 
which was administered in the Therapy 
Department, and the pedal action of the 
sewing machine in the leathercraft shop 
provided supplementary exercise in ari ex- 
ceedingly interesting way. The young man 
is a lawyer in civilian life. He ‘will prob- 
ably not ask for G.I. retraining assistance, 
but it is almost certain that he will have a 
craft shop in his home. 

Many more instances of such vocational 
and avocational training in our convales- 
cent hospitals could be cited. None of them 
are intended for occupational preparation, 
however. All are provided to help the phy- 
sician in his efforts to help the patient help 
himself to get well. If the patient learns, 
as in the California hospital, where the 17 
men were graduated from high school, we 
like it also, just as did the parents of those 
boys to whom their work had a very special 
meaning of worth. ‘ 

These boys have given all but their lives 
in a war and now they are home again. 
We owe them much. To expedite their 
recovery then, we are trying to give them 
a start toward “conversion training” as 
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Now for a description of our educational 
of all kinds: ma- 


up as shops. F , our 
machine is actually a general ma- 
chine shop and includes in addition to the 


ment the patient can Bras in most ma- 


work on models, and so on, in addition to 
the wide variety of things he could do ina 
machine shop’ alone. 

One of our hospitals includes farm 
facilities in which to raise pigs and cows. 
A professional horticulturist and the nec- 


ouse is to be found in. 


essary greenh 

another hospital. In another hospital pa- 
tients are learning to raise vegetables and 
plants without soil. 

There is music of all kinds in the hos- 
pitals. Music, as is well known, is sweet 
medicine. It is a necessary part of every- 
one’s daily experience. 

All kinds of academic offerings are avail- 
able to the convalescent soldier. If he 
really wants to study such a seemingly 
dull subject as algebra while he is con- 
valescing, we will provide the teacher and 
the time and the place. United States 
Armed Forces Institute courses are avail- 
able to him, too. As you may know these 
courses are, for the most part. self instruc- 
tive and require only occasional supervi- 
sion. One third of the attendance is in 
academic work. 

You may be questioning how we get our 
shop equipment. Through surplus. When 
the training of the technicians for com- 
bat began to decrease, shop equipments 
were no longer needed in the amounts 
we had on hand. In order to expedite the 
recovery of our convalescent soldier we 
have been given the use of some of these 
excess equipments. If they were offered for 
sale on the market, the return would not 
be high. But the return is high — doubly 
high —if it is used in aiding in the re- 
covery process. After we are through using 
it for that purpose, it can be sold at a price 
probably no less than it would command 
before such use. 

We secure our supplies in the same 
manner. Both equipment and supplies are 
on hand — their cost is not added to the 
tax burden. The equipment and supplies 
are available and vocational education 
procedures are performing a new role: The 
Air Forces Medical Staff utilizes them to 
help our soldiers get well. 

The question may be asked “How do 
we get our instructors?” Wé get them from 
among ourselves, from the personnel oi the 
military forces. In fact, we even find many 
patients who derive therapeutic value from. 
teaching. On the whole, men who have 
returned from combat are the teachers. 
We are not employing civilians at present, 


not in the business of vocational training, 


operations properly. But if patient A 
seems not to profit from the instruction, 


practically, and yet he gets well again, we _ 


feel that we have scored just as much a 
success as with patient B who learns a lot 
and gets well also. 

The criterion of completion is recovery 
rather than amount of learning. If we have 
a patient in the machine shop long enough 
so that he has learned a few operations on 
the lathe while making something, and the 
physician says that he has recovered, we 


no longer keep him. He returns to duty or 
goes to civilian life. 

If he returns to duty he may change his 
work and one of the Armed Forces Tech- 
nical Schools provides the necessary train- 
ing. If he is returned to civilian life, he is 
given several days of instruction — orien- 
tation we call it—on the civilian socio- 
economic situation as it is now, and he 
also is told of his rights under the G.I. 
Bill. 

The armed forces are giving rehabilita- 
tion training to the men while in uniform, 
but -it is rehabilitation for recovery, not 
rehabilitation for occupational service. It 
isn’t training, per se. But we feel satisfied 
and so does the soldier if he learns while 
recovering his health, and especially when 
learning contributes to that recovery. 


What Industry Expects of 


Vocational Education: 
S. Lewis Lland** 


Industry expects vocational education 
to assist in (1) reducing the time required 
to adapt workers to production, (2) secur- 
ing the maximum utilization of available 
man power, (3) reducing the amount of 
time spent by foremen and supervisors in 
breaking in “green workers” on jobs, (4) 
reducing to a minimum the use of plant 
production equipment for training, (5) re- 
ducing to a minimum the loss of materials 
and machines due to breakage and poor 
workmanship, (6) reduction of labor turn- 
over, and (7) the reduction of absenteeism. 

While studying what industry expects 
of vocational education it also may be well 
to study what vocational education has 
done for industry. A survey of 90 war- 
production plants in New York State, 
served by The New York State Program 
of Vocational Training for War Produc- 
tion Workers provides a fine testimony 
given by the war industry in New York 
State, on each of the eight points listed in 
the foregoing. 

1. Time required to adapt workers to 
production. Plant officials were requested 
to furnish a record of the average time re- 
quired to bring “green help” up to accept- 
able production standards (a) prior to or- 
ganized training, and () with organized 
training. The reports indicate that an 
average of 4.05 months were required to 
bring new workers up to acceptable pro- 
duction standards without prior training, 
as compared with an average of 1.83 
months with organized training. This shows 
that training produced an actual saving 
of 2.22 months’ time, amounting to 55 per 
cent. 





“Abstract of an address before the Practical Arts and 


Vocational Education Section of The Pennsylvania State 
Education Association, December 28, 1944. 

**Head, Department of Industrial Education, The 
Pennsylvania State College, State College, Pa. 


2. Maximum utilization of available 
man power. For the past 3 years, many 
sections of our country where there is a 
concentration ‘of war production have ex- 
perienced serious labor shortages. Even 
today the War Manpower Commission lists 
68 such centers as critical labor shortage 
areas. In these areas the supply of skilled 
labor to meet the needs resulting from ex- 
pansion in the war-production program has 
necessarily had to come in large part from 
those already employed. These employed 
persons have naturally had to be trained 
in supplementary classes. Over 4,100,000 
such persons have been trained since the 
beginning of the program on July 1, 1944. 

Plant officials were requested to furnish 
information concerning the number of 
training hours saved through this process 
of “upgrading” workers to provide max- 
imum utilization of available man power. 
They reported that the upgrading process 
produced an average saving of 214.17 
hours per trainee. 

3. Saving of supervisory time. As the 
war-production program has grown and 
expanded, and the number of war-produc- 
tion workers has increased, it has been nec- 
essary to increase the number of persons 
employed in managerial and supervisory 
capacities. This need has been met in in- 
dustry through both the training and em- 
ployment of additional supervisors and 
through the reorganization of the work of 
the foreman and supervisor to enable him 
to spend a maximum amount of his time 
on production work. The training of work- 
ers in school shops rather than in the pro- 
duction plant has been an important factor 
in this connection. 
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Plant officials were requested to estimate 
the time devoted to training and “break- 
ing in” green workers by foremen and 
supervisors (a) before use of organized 
training methods, and (5) after use of or- 
ganized training methods. They report 
that foremen and supervisors were spend- 
ing 41.3 per cent of their time in training 
and “breaking in” green help, and that 
after use of organized training methods an 


average of 14.3 per cent of their time was 


spent in “breaking in” green help; a sav- 
ing of 27 per cent of supervisory time. The 
time which has been saved has, of course, 
been allocated to other important responsi- 
bilities in increasing war production. 

4. Minimum use of production machines 
for training. Many new production plants 
have been constructed during the period of 
the past four years. It has, of course, been 
necessary to equip, as well as to man, these 
new plants. There has been a shortage of 
machine tool equipment, and accordingly 
it has been important to utilize all existing 
equipment in plants for production and to 
have training done in schools already 
equipped to do the work. 

Plant officials were requested to esti- 
mate the number of production machine 
hours saved per trainee through the use of 
school facilities for training. They report 
that an average of 661.3 production ma- 
chine hours were saved per trainee through 
the use of the vocational training program 
for war-production workers. 

5. Saving material. Separate estimates 
of loss of materials and machines as a 
result of breakage and poor workmanship 
for (a) the entire personnel, and (0) .for 
trained workers, were requested. Plant offi- 
cials submitted information indicating that 
there was a 9.5 per cent loss in materials 
and machines traceable to poor workman- 
ship for the entire personnel, contrasted 
with a 2.5 per cent loss for trained work- 
ers, or a reduction of 7 per cent after train- 
ing. This means an actual 73 per cent re- 
duction in spoilage through organized 
training. 

6. Accident reduction. The accident 
rate for the entire personnel, and the acci- 
dent rate for trained workers were re- 
quested. The average accident rate for the 
entire personnel for these plants is 8.2 per 
cent as compared to an average accident 
rate for trained workers of 2.9 per cent, 
or a reduction of 5.3 per cent. This means 
an actual 65 per cent accident reduction 
among pretrained workers. ~ 

7. Labor turnover. The rate of turnover 
for the entire personnel, and the rate of 
turnover for trained workers were re- 
quested. The average turnover for the en- 
tire personnel as reported by these plants 
is 32.01 per cent as compared with an 
average turnover for trained workers of 
16.75 per cent, or a reduction in labor 
turnover with trained workers of 15.26 per 
cent. This means an actual 47 per cent 
reduction in labor turnover among pre- 
trained workers. 

8. Absenteeism. The percentage of ab- 





INDUSTRIAL ARTS AND 
138 VOCATIONAL EDUCATION 


senteeism involving (a) entire personnel, 
and (2) trained workers, were requested. 
These plants report an absentee record of 
6.61 per cent for the entire personnel as 
contrasted with an absentee record of 4.1 
per cent for trained workers, or a reduction 
of 2.51 per cent after training. This means 
an actual 38 per cent reduction in absen- 
teeism among pretrained workers, 

These are some of the specific contribu- 
tions which vocational education has made 
to the war-production program and to in- 
dustry generally. 

What is industry going to expect of vo- 
cational education in the days ahead when 
we shall be converting from war produc- 
tion to peacetime activities? Our problems 
in the future will be no less important but 
more complex. We shall need to give to 
industry the same kind of cooperation in 
the reconstruction period as in the war 
period. 

To express it in more general terms, we 
shall need to provide assistance to industry 
in these three areas: 

1. Expansion of opportunities for voca- 
tional training. At present most. medium 
sized and large communities are maintain- 
ing adequate programs for training in the 
skilled fields. We shall need to expand this 
program both downward and upward to 
provide training opportunities for the 
semiskilled occupations on the one hand 
and to provide training opportunities on 
the vocational-technical level on the other 
hand. We shall need to expand our pro- 
grams to provide training opportunities 
for youth in the smaller communities 
where previously no such opportunities 
have been available. This may be done 








both through expansion of existing pro- 
grams and the establishment of 
area vocational 

2. The retraining of warworkers for 
peacetime activities. When industry re- 
converts from war production to peacetime 
activity many workers will already possess 
the necessary skill to make the shift with- 
out additional training. Many thousands 
of workers, however, will need to be re- 
trained for the new work in which they 
will be engaged. Industry will expect our 
cooperation in providing opportunities for 
this retraining. 

3. The education and training of de- 
mobilized service. personnel. When the war 
ends and the enlisted personnel returns to 
civilian employment, many men and 
women will be able to return to old jobs 
without additional training. A survey of 
the 700 enlisted men from one county 
made recently, however, revealed the fact 
that 62 per cent of the group did not desire 
to return to the job they left but plan to 
change to some other field. Some men in 
this group have received training while in 
the armed forces to enable them to begin 
employment in the new field of work. 
Many others will need retraining, or at 
least supplementary training, for the new 
occupation they have chosen. Over and 
above all, there is the fact that many thou- 
sands have physical disabilities, which are 
service. corrected, which make necessary a 
change in employment. Most of these will 
require rehabilitation training. Industry is, 
of course, going to look to vocational edu- 
cation to do this very important job of 
rehabilitating the returning serviceman so 
he may again enter industry. 


Vocational Aspects of Air Craft 
Production‘ 


Charles ®. Seek** 


Aviation is more than dramatic flight 
across wide oceans — more than bombers 
and pursuit planes in raids and battles — 
more even than regularly scheduled flights 
in luxury liners carrying passengers and 
mail. Aviation is a business, and in recent 
years, big business. 

The reader may get some idea of the 
growth of this business in recent years, 
from the following data. The number of 
people employed in aircraft manufacturing 
during the past five years shows an 
enormous increase. 


(06s oe 49,000 
MOR os 390,000 
WR ego 640,000 
oe ee a 1,200,000 


There has been on an average of 287,750 
new people enter the field each year. 





*Address given to the high school students at 
Evansville, Ind. 

**General Superintendent, Thunderbolt Plant, Republic 
Aviation Corp., Indiana Division, Ind. 


Evansville, 





Last year alone 560,000 people entered 
the field of aircraft work for the first 
time. The industry has risen from a very 
insignificant beginning to one of the largest 
of all industries today. 


Aeronautical Engineering 


It might rightfully be asked, ‘just what 
are all these new people doing in aircraft 
work? What type of work are they engaged 
in?” By far the large majority of these 
people are engaged in the actual produc- 
tion of the airplane. There are five differ- 
ent phases of this production work that a 
person might enter. One of these phases ics 
that of aircraft engineering. To get into 
this field today, special training in aero- 
nautical engineering is usually necessary. 
We might break this engineering field 
down into different types of work. First, 
is that of aircraft designing. Those who 
have had a flare or interest in mechanical 
drawing might have a particular aptitude 
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rey as the speed that must be attained, 
a Ripa cago op) sable 
distance it must be able to fly. An example 
of the work of a design engineer, is that 
of Mr. Kartveli, the designer of the P-47 
Thunderbolt. 2 

In 1940, General Arnold, Chief of the 
Air Forces, returned from witnessing the 
“battle for Britain.” He was convinced 
that our fighter planes were not suitable 
for high-speed, high-altitude warfare. It 
was then that he called Mr. Kartveli and 
asked him to design a high-speed, high- 
altitude, fighter plane which would be 
something much better than the Axis could 
possibly produce for some years to come. 

The story is often told of how Mr. 
Kartveli sketched out the basic design for 
the Thunderbolt on the back of an old 
envelope in General Arnold’s office. Seven 
months later, Thunderbolts were rolling 
off the production lines. This is an engi- 
neering and production accomplishment of 
which every American can well be proud. 

There are others who have a special 
interest in such subjects as physics. These 
might be interested in another type of 
aircraft engineering— that of a stress 
engineer. It is his job to design the 
various parts of a plane to be strong 
enough to carry safely the load demanded 
of them and yet light enough to insure 
good flight qualities. 

Associating himself and tying in very 
closely with the stress engineer is the 
weight distribution engineer: He must con- 
cern himself, not only with keeping the 
over-all weight to a minimum, but also 
with how this weight is distributed. Weight 
distribution affects the flying qualities or 
maneuverability of the plane. 

Those who are interested in seeing plans 
put into operation — who have a flair for 
engineering — may be interested in the last 
and final type of engineering — production 
engineering. This is a fairly recent addi- 
tion to the engineering department. It is 
the production engineer’s job to modify 
the original design so that it can be pro- 
duced most efficiently in production and 
Still serve the purpose for which it was 
originally designed. For instance, it is his 
job to see that the shop can produce the 
plane with the least number of actual work 
hours and it is also his job to see that 
parts are made accessible for servicing. 

In an engineering department of an air- 
craft plant, all of these various types of 
engineers are working together. Their 
activities must, of course, be co-ordinated 
and. in a sense, one type of engineer acts 
as a check upon the other. The work of an 
aircraft engineer is highly interesting. To 
prepare for it, technical training in some 
good aeronautical engineering school is 
necessary. To do well in aeronautical engi 
neering, a person should have a liking fo for 
or be somewhat proficient in mathematics, 

and mechanical drawing 
second major phase of aitcraft work 
lies ‘in the field of tool engineering. A 





person en i 

ployed in any of several different capaci- 

ties. One type of work is that found in a 
> ing is 


guide, so to speak, for the drilling of holes 
in the actual part to be manufactured. 

Still another type of work in tool engi- 
neering is that of the building of jigs and 
fixtures, which will hold the parts while 
they are being drilled and assembled. Tool 
engineering also entails the making of dies. 
This work is usually done in the tool shop 
or the foundry. People engaged in this type 
of work are usually tool and diemakers. 
They, as a rule, begin 4s tool-maker ap- 
prentices in machine shops and gain ex- 
perience and technical knowledge as they 
go along. In the course of three or four 
years, they are usually fully qualified as 
journeymen tool and diemakers. This type 
of work involves the laying out of certain 
jobs. Here, some algebra and trigonometry 
are brought into play, as well as the knowl- 
edge of the operation of power machines, 
such as the turret lathes, milling machines, 
grinders, and the like. This type of work 
usually pays well and tool and diemake-s 
are in great demand. 

Another major phase of aircraft work is 
that of production planning. In this type 
of work, it is a function to set up the work 
so that it progresses from one step to an- 
other' in a sequence that produces the 
greatest efficiency. This includes determin- 
ing the types of tools necessary and the 
planning of the sequence of operations, so 
that a part passes from its beginning until 
it is finished with the least expenditure of 
time, money, and effort. It is also a func- 
tion of this department to determine the 
number of people needed to do each phase 
of work and to set up standard times 
within which the operation should be 
completed. With this done, a special de- 
partment under planning, usually called 
production control can arrange for the 
materials to be on hand at the particular 
time and place needed. This enables the 
company to know exactly how long it is 
going to take to make up each part and 
to do each operation in the manufacture 
of a plane; hence, exact production sched- 
ules may be set up, and it is possible to 
determine the number of planes that can 
be turned out in a specified time. In fact, 
it is possible with this knowledge to predict 
within five minutes when a particular plane 
is going to roll out of the final assembly 
door —a finished product. 


The Manufacturing Phase 

The phase of aircraft work that absorbs 
more people each year than any other 
phase is that of manufacturing. This work 


is done in what is commonly referred to as 
the shop. The shop does not start a job 
until a shop work order from the planning 
department has been obtained. This shop 
order states the materials to be used, the 
particular departments to do the work, and 
the sequence of operations to be performed. 

Due to specialization, there are many 
different departments in a shop. Typical 
of the various departments are those of 
material preparation, machine shop, proc- 
essing, primary assembly, general utility, 
fuselage, and final assembly. 

When material for machined parts first 
comes to raw stores, after having been 
properly inspected, it would go to the 
machine shop where it might be sent to a 
milling machine, turret lathe, drill press, or 
whatever other machine can best do the 
operation stipulated on the work order. 

If it is sheet stock, it would usually go 
to the material preparation department, 
where it will be cut to size on power shears 
and formed on either power brakes, hy- 
draulic presses, mechanical presses or drop 
hammers. This department is equipped 
with massive machinery, heavier than that 
in any other department. Typical of this 
machinery is that of the large hydraulic 
press. The press, itself, stands about 25 
feet above the ground with its base 8 to 
10 feet below the ground. The press is 
approximately 12 feet in diameter at the 
base. One of the presses has a revolving 
head padded with a 5 or 6-in. rubber 
blanket. This head can exert a 2500-ton 
pressure, hence the rubber blanket forms 
the sheet material around whatever form 
block it may be placed upon. In order to 
keep this press in operation at all times, 
there are six tables, equally placed around 
the base, and one operator can slide his 
table under the head while the other oper- 
ators are placing the material on top of 
their particular forms. Each of these tables 
is operated by a button which is pushed 
when the operator has prepared his table 
for the press and it will automatically slide 
underneath it when clear. 

The mechanical press differs from the 
hydaulic press in that the length of the 
stroke is regulated or set by the operator. 
These are used more for blanking and 
piercing materials. In this operation, one 
can cut materials to the exact size needed 
and also pierce all holes in the same oper- 
ation. Materials are often taken from these 
presses to the hydraulic presses where they 
are formed. From the material preparation 
department, materials would ordinarily go 
to the process department — that is, after 
inspection. Here materials are hardened, 
plated, anodized, or painted, whatever is 
necessary, depending upon how the part 
is to be used and on the type of material 
that it is. Most material used in a plane 
is an alloy of aluminum called dural. This 
is usually formed in the material prepara- 
tion shop in what is known as softened, or 
SO state. In the processing department, 
this material is changed into the hardened, 
or ST state. This is done by putting the 
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aluminum pieces, after they have been 
formed, into large ovens where they are 
heated to approximately 930 degrees for 
about 30 minutes. With a minimum loss 
of time, these pieces are then quenched 
in cold water and left to age for approxi- 
mately 10 hours. After this aging, they 
are then in the hardened, or ST state. 

Besides work of this type, the processing 
department does plating and anodizing. 
Cadmium plating is performed on steels 
and anodizing on aluminum alloys. Both 
of these processes are designed to arrest 
corrosion. In anodizing, the materials are 
immersed in a tank containing a chemical 
solution through which an electric current 
passes which tends to oxidize or corrode 
the surface to form the protective covering. 

Another type of work done in the proc- 
essing department is that of painting ma- 
terials. Most of this work is done with 
spray guns. Many of the operations in the 
processing department involve electrolysis 
or chemistry, hence, they are interesting 
to those who have a scientific bent of 
mind. 

Parts leaving the processing department 
are inspected and from there they usually 
go to primary assembly, which might be 
described as the early stages in the formu- 
lation of the finished product. It is in this 
department that the plane begins to take 
shape. 

These small assemblies are then trans- 
ferred to the fuselage department where 
they are assembled and the skin, or outer 
surface of the plane, is put on and here, 
of course, the actual fuselage of the plane 
is built. 

Fuselages then move on to the final 
assembly department, where the wings, 
engines, landing gear, and other instru- 
ments and fixtures are installed. 

The general utility shop of a plant is 
charged with the responsibility of rework- 
ing parts which have been made in error 
or damaged in other shops of the plant 
and parts that have been subsequently 
changed and can be modified to incor- 
porate the change. 

The fifth major phase of aircraft work 
is that of inspection. There are a number 
of different types of inspection work. One 
of these is that of tool inspection. To be 
a good tool inspector, a man should have 
some engineering knowledge and should 
be a practical mechanic. Another type of 
inspection work is that of detail part in- 
spection. Here a knowledge of blueprint 
reading, and the use of precision measuring 
instruments is primarily needed. Such in- 
struments as micrometers, calipers, height 
gauges, and others are used extensively in 
this work. 

Another type of work in this field is that 
of the inspection of raw materials. Here, 
all materials that enter the plant must be 
inspected to determine whether or not 
certain standards and specifications are 
being met. Ii the materials are faulty it 
could cause a part failure and possible loss 
of a pilot or a plane. In the inspection 
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laboratory, the grains of certain metals are 
studied through the use of X-ray equip- 


, ment, chemical analysis, and microscopic 


study. 

Still another phase of inspection work 
comes in inspecting the finished product. 
Here the inspector examines the product 
for workmanship, being sure that it is safe, 
clean, and constructed according to specifi- 
cations that are required. He must also 
see that all parts function properly and 
that all clearances are correct. 

Now, the last phase of this work is that 
of preflight inspection. In this. type of 
work, the inspector checks the engine, the 
instruments, the landing gear, the radio 
and those things that deal primarily with 
the safety of the airplane. As the name 
implies, this is done just before the plane 
is ready for its initial flight. 

In any type of inspection work, a little 
engineering knowledge would be helpful. 
Before rising very far in the field, practical 
knowledge would have to be gained. The 
main thing, above all others, that an in- 
spector needs to have and use is good 
judgment and good common sense. 


Opportunities for Advancement 

If a person comes into a job in the 
manufacturing department as an ordinary 
helper, he can, by paying attention to his 
work and by being on the job every day, 
gradually work himself up to the point 
where he is a mechanic. The possibilities 
from there are unlimited and depend 
entirely -upon his own initiative. From 
a mechanic, a person can.come up to be 
a group foreman and then a foreman. He 
can then advance to be a supervisor and 
then a sectional supervisor of a depart- 
ment in the aircraft industry. Then, as the 
old saying goes “by keeping his nose to 
the grindstone” and minding his own busi- 
ness, he can come on up the ladder to be 
superintendent, factory manager, or what 
have you. 

This takes a lot of hard work and long 
hours, but it is something that can be 
done as there are unlimited opportunities 
in the aircraft field. It depends entirely 
upon the individual. 

To give some idea as to the complexity 
of a higher supervisory job, it may be 
well to describe the work of a general plant 
superintendent. It is his job to see that 
some 22,000 parts get themselves together 
in the right order and come out a Thunder- 
bolt. That is to correlate and co-ordinate 
the seven production shops that com- 
prise both the parts plant and the as- 
sembly plant, day and night shifts, and 
that means about everything that actually 
goes into a Thunderbolt, except the pilot. 
Everything — from the time it begins as 
raw bar stock and sheet metal at one end 
of the plant, picking up subassemblies 
along the line, going through the various 
stages of processing and assembling, until 
the finished P-47 rolls through the huge 
doors at the end of the plant onto the 
hangar apron. Solving this complicated 
puzzle is really a big problem. The many 
necessary operations in this product require 
the ingenuity and skill of all departments 


functioning together as one. It is the gen- 
eral superintendent’s job to see that the 


_departments are cooperating properly and 


that the operations dovetail in producing 
the required work in a specified time. 

If there is a shortage of certain mate- 
rials, it is necessary to get them through, 
working with production control. This divi- 
sion lists what particular requirements are 
critical, where they are needed and then 
supplies them. You can see that to do 
anything of this nature, one has to begin 
at the bottom and work up, so that he is 
acquainted with all phases of the work in 
the manufacture of an airplane. 

Since our entry into the war, we have 
taken people from all walks of life and 
molded them into an organizational struc- 
ture which today has one of the top effi- 
ciency ratings of the nation. Many of these 
people had no special training or inclina- 
tion for this type of work, but have prog- 
ressed very rapidly in the industry because 
of their interest and their willingness to 
work. 

We are reaching in the aircraft industry 
a degree of specialization whereby a person 
does not have to know the over-all picture 
as would have been necessary years ago. 
It is only necessary for him to know his 
own particular job. This, of course, de- 


creases the length of special training time 


which one would need to get into the field. 
In fact, a boy or girl can walk out of the 
school a graduate today, and become 
engaged in some field of aircraft work 
tomorrow. 

There are two ways to gain knowledge 
in preparation for work in an aircraft in- 
dustry. One is to gain a fundamental, theo- 
retical knowledge in some aeronautical 
engineering school. The other is to get 
right into the industry and gain a practical 
knowledge by working in a plant. If one 
had to choose between one or the other, 
probably the practical knowledge would be 
preferable, but the ideal combination for 
the beginner is to get a fundamental, theo- 
retical knowledge, and then realize that 
he does not know all the answers and 
combine this with a practical knowledge in 
the plant. This combination is hard to 
beat. It is said that theoretically the 
bumblebee cannot fly, but just because he 
can’t read blueprints and doesn’t know 
anything about aerodynamics, he goes 
ahead and flies. 

The best advice to the beginner is to 
get all the technical training he can in 
schools. But he should realize fully that 
this is not the complete picture and that 
to it he must add the training which he can 
only get through actual work in the in- 
dustry. 

Today, as we go along, we have a greater 
wealth of information from which to draw. 
This was not always the case. In fact, up 
until the present time, we have been grad- 
ually in the process of shattering theories 
by practical experience. A typical example 
of this was that only a few years ago, 
according to a theory, a propeller, after 
reaching a certain size and pitch, reached 
its maximum efficiency. Today, we know, 
from actual experience, that propellers of 
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There is a need, in aircraft work, at the 
present time, for i 


is a need for this type of person and we 
do not have a sufficient supply from which 
to draw. One reason is that most people 
in aircraft work have not had sufficient ex- 
must use people now who 
ve ut a year’s experience alo 
these lines. “ 

Because of the war, production had to 
get under way, and an industrial miracle 
had to be performed. General Arnold takes 
his hat off to the aircraft industry who 
were producing 117 planes in September, 
1939, and expanded that into one that 
produced 7598 in September of 1943, 8800 
in November, 1943, and expects to produce 
145,000 within the next 15 months. We 
are told that right now, there is, in all 
theaters of war, a need for double the 
number of planes they already have. 

The aircraft industry is not just a war- 
time baby, for there is promise of a 
glorious future for it after the war. Mr. 
Charles I. Stanton, Administrator of Civil 
Aeronautics in this country, has this to 
say: 

“There is going to be a phenomenal 
growth in private flying — as phenomenal 
as the growth in automobiling after the 
last war. Every thoughtful man has long 
— aware of a epee influence which 

motorcar upon every part of 
America and every phase of our lives — 
upon all our institutions, traditional points 
of view, modes of recreation, business 
habits, industrial technology, marketing 
practices, city planning — and the general 
pattern of living. The airplane is likely 
to have a similar influence. It will intensify 
some of our present problems and create 
new ones of its own. These problems will 
not automatically solve themselves. 
can be solved only by clear foresight and 
intelligent anticipation of the difficulties 
to be met and overcome. 

“Second, commercial air transport will 
continue to grow steadily. Between 1937 





and 1942 the number of passengers riding 
the air lines increased from 8700 to more 
than 4,000,000 a year. In the same period, 
air mail jumped from 1,270,000 to 44-, 
600,000 pounds annually, and air express 
and freight from 46,000 to 22,300,000 
pounds. Remarkable as it is, this rate of 
growth will, most likely, be considerably 
accelerated during the next decade.” 

In so far as salaries in the industry are 
concerned, they compare favorably with 
other industries and it pays back dividends 
in a job well done. Working conditions are 
safer and cleaner than in practically any 
other industry that might be mentioned. 
This industry will have a profound effect 
upon the history of the world, and it will 
spread civilization to the four corners of 
the globe and help bring them closer 
together. 


INDUSTRIAL-ARTS EQUIPMENT 
AND SUPPLIES FOR THE 
GENERAL SHOP 
JEROME LEAVITT 
Verona, N. J. . 
Equipment and Tools 


This alphabetical list may be helpful in 
setting up a new shop, checking inventories, 
or preparing lists of items to be included in 
the budget. 

Alcohol torch (small) 

Anvil — 100 Ib. : 

Aprons, heavy, with bib, one for each member 
of the class 

Asbestos metal heating screen for use in sci- 
ence work 

Ash cans, large size with lids for waste ma- 
terials 

Awls — brad, assorted sizes 

Backsaw, Disston No. 4 

Ball-peen hammer, 8 oz. 

Barometer tube 

Bar magnets 

Bending fork set 

Bells 


Bench stops, one for each vise 

Bits 

3 Auger, 3/16 to 1 in. inclusive, by 16ths. 
6) Auger, 3/16 to % in. inclusive, by 16ths. 
c) Countersink, 


¥Y% and & in. 
d) Dowel, square shank, 14, 5/16, 34, %, 


and % in. 

e) Expansive, %, to 1% in. 

f) Expansive, % to 3 in. 

g) Forstner, square shank, % to % in. 
inclusive by 16ths. 

j) Screw driver, square shank, Y%, 5/16, 


and % in. 

k) Twist drill for wood, square shank, 
1/16 to % in. inclusive by 16ths. 
Twist drill, straight shank, 1/16 to % 
in. inclusive, by 32nds. 

Bit extensions 


Bit gauge, Stanley No. 49 

Blackboard compass 

Block plane, No. 118 “boy-proof” Stanley 

Block plane irons, extra blades, for block 
plane Stanley No. 118 

Blow pi 

Bone folders 

Bottles — to be used as containers, quarts — 
pints and gallons 

Braces; ratchet type 8-, 10-, 12-, or 14-inch 
sweep 

Brooms 

Brushes, all sizes 

Bunsen Burner 

Butter mold 

Bulletin board, slate or composition 


for wood, rose pattern, 


Burnishers 

Buzzers 

Cabinet scraper 

Cabinet, divided into sections for storing work 
and materials 

Cans, all sizes 

Candle mold 

Carders for wool and cotton 

Carpenters’ horses 

Casting bench and equipment 

Carborundum stones 

Center punch 

Chairs, teachers 


Chisels 
a) Wood, 14, 14, 5/16, %, %, %, and 


in. 
b) Cold, 4, 5/16, %, and % in. 
Clamp 
W 
C clamp 6 in. 
Bar clamp 4 in. 
Clothes wringer 
Counter sinks 
Cornering tools, assorted sizes 4% to % in. 
Compass 
Coping saw 
Cross-peen hammer, 8 oz. 
Crosscut saws 
a) Crosscut Disston 24 in., 7 points 
b) Rip Disston 24 in.,.7 points 
Culture dishes with covers 
Die stock 
Dies, assorted sizes 
Dividers — 6 in. 
Double convex lenses 
Dowel sharpener, to correspond to dowels 
used 
Drafting tables or benches 
Drawknife 8 or 10 in. 
Drawing boards 
Drill, small electric 
Dust pans 
Electric bench 
Electric motor for grinder 
Etching needles, electric 
Eye shield for use in grinding 
Eyelet setters 
Evaporating dish, porcelain 
File card and brush, Disston 
Files 
a) Half-round cabinet wood file 
6) Half-round cabinet rasp 
c) Saw files 
d) Round files 
eé) Square files 
f) Mill file, second cut 
g) Needle files 
Filing cabinet 
First-aid cabinet and supplies 
Flask 
French chasing hammer, Dixon 
Galvanized iron, sheets 
Gas lighter, flint 
Gas range or gas furnace 
Glass, cutters, Red Devil 
Glass cylinder, large 
Glass funnel 
Glass — rod 
Glass tubing 
Goggles 
Graduals 
Hack saw blades, Starret 10 in., 24 tooth 
Hack saw frames, Millers Falls No. 99 
Hammer handles, assorted sizes 
Hand drill, Stanley No. 617 
Hand brushes, for brushing off benches 
Hooks for hooking rugs 
Horseshoe magnets 
Jack plane, Millers Falls No. 11 
Jars, all sizes 
Jewelers’ saw frames 
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Keyhole saw 

Knives 

Ladle 

Lathes, small bench with motor 
Levels 

Lockers 

Looms 

Mallets, wooden 

Marking gauges, polished boxwood 
Masons trowels 

Metalworking vises 

Metalworking benches 

Meter stick 

Microscope, small 

Miter box saws for Stanley No. 2244 miter 


box 
Miter boxes Stanley No. 2244 
Nail hammer, bell face with curved claw, 
Standard No. 102%, 10 oz. 
Nail sets 
Oil cans 
Oil stones 
Oil waste cans 
Pencil sharpeners 
Pliers 
a) Combination 
b) Electricians’ 
c) Round nose 
Plummers scraper 
Polishing head 
Protractors 
Push buttons 
Push pull ruler 
Putty knives 
Rivets sets 
Rubber rod 
Rulers, one foot 
Sandpaper, Behr-Manning No. 00, 0, %, 1, 
1% 
Saw set 
Saw vise 
Scissors 
Screw-driver bits 
Screw drivers, assorted sizes 
Shuttles 10 in. 
Silversmith hammer 
Sink with hot and cold running water 
Smooth plane, Millers Falls No. 8 
Snap button outfit 
Soldering coppers — one pound 
Sprayer — paint 
Spring punches 
Stake set for metalworking 
Star drill 
Steel squares 
Stilson wrench, small 
Stools 
Straight peen hammer 
Straight wrenches, one set 
Tables 
Tack hammer 
Tap wrench 
Tape, assorted sizes 
T Bevel 
Telegraph 
a) Key 
6) Sounder 
Test tubes 
Test tube rack 
Tin snips, 8 in. 
Tool panel 
Transformers 
Triangles, celluloid 
a) 45 deg. 
b) 30— 60 deg. 
Tripod 
Trowel, masons pointing 
Try squares, 8 or 10 in. 
Turning saw frames, 18 in. 
Turning saw blades, for 18-in. frames 
Twist drills, high speed, assorted sizes 
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Wheel dresser 
Wood scraper extra blades 
Wood scrapers 
Woodworking benches 
Woodworking vises, screw type, double jaws 
Woodworking benches, double with hardwood 
top 
Wrenches 
a) Adjustable, 8 and 10 in. 
b) Pipe, 8 and 12 in. 
c) Tap, adjustable, various sizes 
Yardstick 
Supplies 
Acetone 
Alcohol . 
Aluminum, (a) sheets, (5) bars, (c) tubes, 
(d) angles 
Ammonium chloride 
Anodes, copper 
Asphaltum 
Ash 
Basswood 
Battery, dry cell 
Beaver board 
Black iron, sheets 
Blotters 
Blueprint paper, medium speed, light weight 
Brass, (a) sheet, (b) tube, (c) bars 
Burlap, for use in weaving 
Buttons 
Candle wicking 
Cardboard 
Cards 
Carpet tacks, assorted 
Casco glue 
Casein 
Celluloid - 
Cement, Portland 
Chemicals 
Chestnut 
Clay 
Cloth, variety including unbleached muslin 
Common nails, all sizes 
Copper, sheet 
Cotton, demonstration set 
Crack filler 
Cypress 
Double pointed tacks 
Dowels, 1/16, %, 4, %, %, and 1 in. 
Elastics 
Electric wire for lamps 
Emery cloth, No. 00, 0, %, and 1 
Enamel, red, orange, yellow, green, blue, black, 
and white 
End papers 
Envelopes 


\ Erasers 


a) Rubber 

b) Sponge 
Escutcheon pins, brass % in. 
Fiber board 
Finishing nails, all sizes 
Fish paper ° 
Flathead screws, all sizes 
Formaldehyde 
Friction tape % in. 


-Gimp, black and white 


Glaze, variety of colors 
Glazer points 

Gloves, rubber 

Glue chips, animal 
Glycerine 

Hasp for cabinets 

Hinges 

Hydrochloric acid 

Ink remover 

Ink, writing and India 
Iron, band and angle, assorted sizes 
Iron sulphate 

Kerosene 

Key plates, for leatherwork 
Labels 


Lacquer, all colors and clear 
Lead 
Leather 





Liquid solder | 
Liver of sulphur 
Linseed oil - 

Lye ‘ 
Metal foil, copper and brass 
Mending tape 

Motor oil 

Muslin 

Neats foot oil 
Needles 

Nickel silver, sheets 
Nitric acid 
Notebooks 






Paste 
Paper, for sketching 
Pins 


Plastics in sheets and rods 
Plastic wood ‘ 
Plastic wood solvent 
Plywood, fir 

Pulleys 

Raffia 

Rags, for cleaning purposes 
Reed 


Rope 
Reinforcements 
Rivets, 
a) .Roundhead iron, all sizes 
b) Flathead tinners, all sizes 
Rouge 
Roundhead screws, all sizes 
Rubber bands 
Rubber experimental kit 
Rubber stoppers with holes 
Rubber tubing 
Running thread ‘ 
Sal ammoniac 
Save-a-brush 
Screw eyes, small brass 
Shellac (a) white, (b) orange 
Soldering paste 
Snap. buttons 
Solder, spool 
Sponge 
Spongex 
Spruce 
Stain—oil (@) walnut, (b) mahogany, (c) 


maple 
Steel wool No. 0 and 1 
String, white 
Super 
Tacks, carpet 
Tar paper . 
Tin, sheet 
Thread (a) black, (6) white 
Tongue depressors 
Tracing paper 
Tripoli 
Turpentine 
Twine, heavy 
Varnish 
Vellium, various colors 
Water stain 


White pine 

Wire (a) iron, (6) copper 
Wool, demonstration kit 
Yellow pine 

Zinc, sheet 





Business comes only from a standard 
of living. There is absolutely no other 
source, This is why the’church and the 
school have done more than any other 
institution to promote business. The higher 
the standards are, the better business will 
be. — Dr. R. L. Cooley. 
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Plate 52. Design course by Burl N. Osburn, director of industrial arts, State Teachers College, 
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WHAT fACTORS INFLUENCE LETTER DESIGN? 


i Historic forms All our letter forms are based 
on the Roman letter. No 
radical departure long surviws 


Cl Caps ae Sant Sergf A 
aa A ad A a 






Gothic RoundHand Italic Bodoni 
2. auner of Production Each tool used leaves a 
; ; definite effect on details of 
Calligraphic Forms ea ee 
Rapidly Writer with Proad. Pra 


B be 


Lnitial Letter from aut 
Sch 
Pen-Drow, cD Lelie RB 
BeBe 





eometric Capital - form Pinchand Die Maki s No 
7 ie a hiss Certain Form on - jg 
3. Manner of Use Letters ma y} be designed for 
leisurel h 

Teter AG pen 
hand-drawn or type, hold attention. The demands 
maybe designed for an of advertising have led toa 
occasion oran histonc } continuous line of fresh style 
period. Tt may display and variants of old ones. 
boldness and vigor, del- Appropriateness for differ- 
cacy and luxury,for- © C ent subycts is sought in 
mality and dignity, or C historic style, in weiglt,and 
unconverttionality, Cc Cc suggestion. 
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Plate 53. Continuation of design course by Burl N. Osburn, director of industrial arts, State 
Teachers College, Millersville, Pa. 
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Write for Catalog No. 34/ |} 
showing | 

STANLEY TOOLS || 

for your School Shops | 


FOR WOODWORKING AND FARM SHOPS 


The most complete line offered by one manufacturer. 


Hammers, Bit Braces, Bit Extension, Screw Drivers, etc. 


FOR SHEET METAL SHOPS 


Hammers, Chisels, Punches, etc. 


Hammers, Rules, Chisels, Punches, Levels, etc. 
FOR FORGE SHOPS 
Anvil Tools, Tongs, Hammers, etc. 


Visual Teaching Aids and Project Plans 
available at cost. 


STANLEY TOOLS 


DIVISION OF THE STANLEY WORKS 


Educational Dept., New Britain, Conn. 


TRADE MARK 


Pa 
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WHITTLING-JACKKNIFE 
TECHNIQUE 


W. BEN. HUNT 
Hales Corners, Wis. 


(Continued from page 84 of the February, 
1945, issue) 


The Female Cardinal 


One must see this bird or a good colored 
picture of it to fully appreciate its beauty. 
Quite inconspicuous in comparison with its 
brightly colored mate, it is nevertheless strik- 
ing in its delicate shades of orange and brown. 
The coloring is almost impossible to describe 
clearly enough for one to follow when paint- 
ing it. Therefore, the thing to do is to find a 
good colored illustration of it to work from. 
This can be found in almost any of the pop- 
ular bird books. Accentuate the coloring when 
you paint your bird. 

One and three quarter inch pine is required 
to whittle the female cardinal shown in Figure 
170. Saw out the silhouette as shown in the 
side view. Then sketch the profile of the head 
on the front of the silhouette as shown in 
the small sketch, with the end of the beak 
coming right to the edge. If you wish to have 
your bird looking over the right shoulder, 
sketch it the opposite way, and to have it 
looking straight ahead, use the head of the 
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ig. 170. Full-size pattern of the female cardinal 





Fig. 171. Two views of the cardinal 


mt view on the body of the side view and male bird. After watching a pair of feeding 
out the silhouette that way. cardinals, almost everyone will agree that the 
From then on it is just plain whittling and little lady is every bit as pretty as her mate 
the female is a lot simpler to carve than the and is worth while whittling. 















Corporation: “The reaction of our em 
has uniformly favorable,” Detro! 





Color Dynamics 


wo of the country’s leading vo- 
cational and industrial schools 
include Pittsburgh’s science of COLOR 
DYNAMICS among their studies. 


They recognize that this method 
which utilizes the energy of color will 
help industry to build more and better 
goods—at lower costs! 


The basic principles of COLOR 
DYNAMICS have been applied ‘in 
hundreds of plants in many fields. 
Where Color Dynamics has been used 
more work per man-hour and more 
man-hours per man have resulted. 


@ Color Dynamics installation in the machine shop of the 
Detroit radio-electronics plant of the International Detrola 
employees to Color Dynamics 
writes, “and we are now 
planning to apply these principles throughout our plant.” 





Better Shopmen Know 
About Pittsburgh’s 


Color Dynamics 
—Begin Teaching It Today! 























\ 
Scientific utilization of energy in 
color reduces eye fatigue, absen- 
teeism and accidents—improves 
quality and quantity of production. 

\ 


Shop executives are finding \out by If you want your students to be 


actual experience that eye fatigue often 
leads to greater physical fatigue Which 
slows down a worker. He may betome 
the victim of headaches, “nerves, \ di- 
gestive upsets, depression and wa ed 
other disturbances. 

Color Dynamics, based upon \ 
the simple reactions of human 
beings to color, lessens such eye 
fatigue. It reduces absentee- 
ism, prevents accidents, betters 
working conditions and im- 
proves quality and quantity 
of production. 









equipped thoroughly for their future 
jobs, begin teaching the science of 
COLOR DYNAMICS as part cf your 
regular school course. 


Write today for a free copy of our 
book, “Color Dynamics.” It 
contains a comprehensive 
explanation of the pur- 
poseful use of energy in 
color. Address Pittsburgh 
Plate Glass Company, Paint 
Division, Dept. IV-3, Pitts- 
burgh 22, Pennsylvania. 





PITTSBURGH PLATE GLASS COMPANY, PITTSBURGH, PA. 


jp? ITTSBURGH PANTS 


PITTSBURGH STANDS FOR QUALITY PAINT AND GLASS 
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You Can Continue To Count On. Them 





Starrett Tools and skilled hands just naturally go together. 
The painstakingly acquired craftsmanship of the “world’s 
greatest toolmakers” puts into a Starrett “Mike,” Vernier 
Caliper, Height Gage, Dial Indicator or other precision 
measuring tool that certain feel, handiness, finish —call it 
what you will —- that the skilled worker recognizes instantly 

and that inspires speed, confidence and constant 
accuracy on precision work. 





Now, with 
Two Service Stars 


That’s why you'll find it pays to start your stu- 
dents with Starrett Tools. They will learn quicker, 
work faster and better with these tools that are 
“tops” with the men who know fine tools. 


THE L. S. STARRETT CO., ATHOL, MASSACHUSETTS, U.S.A. 
W orld’s Greatest Toolmakers 








PUBLIC LAW 457—78th CONGRESS 
(H.R. 5125) ENTITLED “SURPLUS 
PROPERTY ACT OF 1944.” 


Public school officials will be interested in 
securing copies of Public Law 457 — 78th 
Congress (H.R. 5125) entitled “Surplus Prop- 
erty Act of 1944.” This law, approved Octo- 
ber 3, 1944, establishes provisions for the dis- 
posal of government surplus property. 

Following are excerpts from P.L. 457: 

“Sec. 13 (a) —Surplus property that is ap- 
propriated for school, classroom, or other educa- 
tional use may be sold or leased to the States or 
their political subdivisions and instrumentalities, 
and to tax-supported educational institutions, and 


(Continued on page 46A) 
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Personal News 

















WELL-KNOWN EDUCATOR RETIRES 


Dr. William Thomas Bawden, who has been 
head of industrial arts and vocational education, 
and director of graduate courses in industrial 
and vocational education at Kansas’ State Teachers 
College, Pittsburg, Kans., since 1935, having 
reached the retiring age, will retire July 1 of 
the present school year. 

He was born at Oberlin, Ohio, on November 6, 
1875. He received the B.A. degree at Denison 
University, Granville, Ohio, in 1896. 

In 1898 he received a special diploma for teach- 
ing shopwork and drawing from the Mechanics 
Institute, Rochester, N. Y. He was awarded the 
B.S. degree in 1903, and the Ph.D. degree in 
1914 by Teachers College, Columbia University, 
N. Y. 








Dr. Bawden’s teaching experiences include 
mathematics, history, French, wood turning, pat- 
ternmaking, and mechanical drawing. 

He organized and installed the manual arts 
department at Illinois State Normal University, 
Normal, Ill., in 1903, and served as head of the 
department until 1910. From 1910 to 1912 he 
was assistant dean of the College of Engineering 
at the University of Illinois. 





Dr. William T. Bawden 


In 1914 he was appointed specialist in industrial 
education, and in 1919 assistant commissioner of 
education in the U. S. Office of Education, Wash- 
ington, D. C. He left this position in 1923 to 
become associate superintendent of schools at 
Tulsa, Okla. He served in this capacity until he 
became managing editor of the Industrial Educa- 
tion Magazine, Peoria, Ill., in 1928. He is in his 
present position since 1935. 

Dr. Bawden has been a most prolific writer 
and lecturer on subjects pertaining to industrial 
arts and vocational education, and has partici- 
pated in more than 30 educational and industrial 
surveys. 

Kansas State Teachers College has asked Dr. 
Bawden to continue on the college faculty on a 
part-time basis after relinquishing his present 
duties on July 1. 


DR. HANKAMMER APPOINTED HEAD 
Dr. Otto A. Hankammer was appointed as head 
of the department of industrial arts and voca- 
tional education effective July 1, 1945, at Kansas 
State Teachers College, Pittsburg, Kans. 





Dr. Otto A. Hankammer 


Dr. Hankammer is a native of Ohio. After 
being graduated from high school he attended 
Wooster College for one year. He received the 
B.S. degree from Kansas State Teachers College 
in 1927, and the M.A. and Ph.D. degrees from 
Ohio State University in 1929 and 1935 respec- 
tively. 

He served as principal of the Golden Industrial 
Institute at Golden, N. C., for the school year 
1914-15. From 1917 to 1919 he served overseas 
as instructor and Master Signal Electrician in the 
AEF Signal Corps. 

(Continued on page 27A) 
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Blackhawk Shop Equipment is BASIC 


.--in Vocational Training and Throughout 
Automotive and Industrial Service 






















Blackhawk Wrenches teach value of multi-purpose, quali 

tools. Line includes Torque Indicators. A Blackhawk Blackhawk Hydraulic Service Jacks facilitate handling 

poe development (Nuggets) will save school vehicles in training shop. Famous 4-ton, S-4 is wise 
udgets up to 40% on general socket wrench investment. choice because of its general service and safety features. 

















Hydraulic Hand Jacks are needed in shop work 
—and a Blackhawk will give you the most for 
your money, through extra utility and long life. 


Plan Now to Have Porto-Power and Other 
Blackhawk Equipment in Your Postwar Pro- 


gram... You, of course, aim to train your students in 
realistic, modern methods. Then you will welcome more 
information about Blackhawk Products. This equipment 
is BASIC. Every phase of motor vehicle service requires 
equipment of this nature. Your nearby Blackhawk Equip- 
ment Distributor will be glad to help you plan your post- 
war requirements for 





Blackhawk Porto-Power is basic in repairing, 


rebuildi: d reconditioning motor vehicles. = 
This pany LCeatie oquinssent is used throughout Porto-Power and other 
industry, and is a MUST item in modern training. Blackhawk Products. 











we. BLACKHAWK 


Help yourself—your school—and your students. Write for ae ct wet copy of the 
80-page Porto-Power Shop Manual, and literature on other Blackhawk Products. Fill in the 
coupon below and mail today to BLACKHAWK MBG. CO., Dept. Milwaukee 1, Wis. 
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ARTISTS ADMIRE «te camerability of the Eagle 
““Chemi-Sealed” TURQUOISE pencil. Its deep black marks 

photograph to perfection . . . and retain every subtlety of the 

original drawing through any process of reproduction. 


DRAFTSMEN DELIGHT in the extreme opacity of 


TURQUOISE lines. They guarantee sharp reproduction of your 
tracing by blue print, black print, or other method of duplication. 


FOR PERFECT REPRODUCTIONS 
try Eagle TURQUOISE. Write us for a free sample, 


Were the Reason: naming this magazine, your dealer and the grade 
a you desire. Ernest Eagle will be glad to send it, 
e particles of Electronic graphite with our compliments. 


in TURQUOISE leads are refined 
to 1/25,000th of an inch . . . formed 
under enormous pressure . . . and 
vitrified at white heat. The result 
is a cellular structure so extremely 
fine and uniform that the point 
deposits more graphite more evenly 


on the paper. 
703 E. 13th St., New York 9, N. Y. 7 =: 


Eagle Pencil Company of Canada, Ltd., Toronto 
g DRAWING PENCILS AND LEADS 


¥ REG. U.S. PAT. OF 


““CHEMI-SEALED™ 


(SUPER BONDED) 
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Let Your Students 


this Wheel! 


Have your class draw the correct orthographic 
views of this Wheel Puller Clamp. It will provide 
a practical workout and help in learning blue- 


print-reading. 


When your students begin to work on this 
problem, equip them with Typhonite Eldorado 
drawing pencils. They'll appreciate Eldorado’s 
uniformity of grading in every one of its degrees. 
They'll be grateful for its clean, sharp, solid lines. 
They'll enjoy producing excellent working draw- 
ings—with the drawing tool of professionals — 


Eldorado! 
DIXON’S 


TYPHONITE 


ELDORADO 
ft 


SCHOOL BUREAU, PENCIL SALES DEPT., JOSEPH 





SOLUTION: We will send you a free blueprint show- 
ing the solution of this problem. Write to the address 
below within thirty days. Specify Blueprint No. 128-33. 


DIXON CRUCIBLE COMPANY, JERSEY CITY 3, N. J. 











(Continued from page 24A) 
In 1922 he joined the faculty of the Kansas 
State Teachers College as instructor in mechani- 
col ee ee an pae rek Spnenied. Bre- 


fessor of industrial and vocational education in 


1930. 

Dr. Hankammer has been active in local, state, 
and national educational organizations, and also 
has contributed to the professional literature of 
his field. 

ADVANCED TO THE PRESIDENCY 

James McKinney, formerly vice-president. and 
educational director of the American School, has 
been raised to the presidency of that national 
educational institution. 

Mr. McKinney was field director of the educa- 
tion and training section of the Emergency Fleet 
Corporation during World War I. 








James McKinney 


about himself he said, “In my younger 
days I had the good fortune to sit at the feet 
of such outstanding educators as Dr. Adler, 
Dewey, Dean, Sneden, Bonser, Muzzey, Charters, 
Prosser, and Cooley. In addition to this class- 
room contact with these fine people, I also served 


a regular teachers appren Arthur 
Richards and ‘Skipper’ Allen.” 
recip gen ses Boy enya Tae Reve lyr 


braces 8 years at the Ethical Culture School in 
New York City, 2 years at the University of 
Illinois as assistant professor of industrial educa- 
tion, and 25 years of service at the American 
School and American. Technical Society. 

Mr. McKinney is also a past president, Indus- 
trial Relations Association of Chicago; past chair- 
man, Vocational Teachers’ Round Table; past 
treasurer, National Vocational Guidance Associa- 
tion; and past treasurer, Vocational Association 
of Mid-West. Mr. McKinney has collaborated in 
the-preparation of a number of technical books 





# Dr. Donartp B. Armstronc of New York 
City has been elected vice-president of the Na- 


“tional Safety Council for home safety. 


Dr. Armstrong, who is a vice-president of the 
Metropolitan Life Insurance Company, in charge 
of its welfare division, will continue as chairman 
of the Council’s Home Safety Advisory Com- 
mittee. 

Dr. Armstrong long has been a leader in the 
safety movement. He had served as president of 
the American Museum of Safety; vice-president 
of the Greater New York Safety Council; chair- 
man of the Committee on Prevention of Acci- 
dents, American Public Health Association; chair- 
man, Committee on Safety Program, Technical 
Advisory Board, New York City Health Depart- 
ment. He also has been president of the National 
Health Council and president of the New York 
City Public Health Association. 

He is the author of a popular book, What to 
Do Till the Doctor Comes. 

Thomas Fansler is director of the Council’s 
Home Division. His rs are in the Na- 
tional Safety Council offices, 20 North Wacker 
Drive, Chicago 6, Til. 





¢ Rosert W. Scunewer, head of the industrial- 
arts department atthe high school in Highland 
Park, Ill., died last November. 

He received his B.S. degree at The Stout In- 
stitute, Menomonie, Wis., and the M.S. degree 
at Northwestern University. He also studied at 
the University of Chicago and at Colorado State 
College, Fort Collins, Colo. 

Prior to teaching in Highland Park, Mr. 
Schneider taught for six years in Wisconsin. He 
was engaged as a shop teacher at the high school 
in Highland Park in 1911. Later he was made 
head of the industrial arts and vocational educa- 
tion department, and was instrumental in organ- 
izing the vocational program at the high school. 

He was a member of Phi Delta Kappa, the 
American Vocational Association, the Illinois Vo- 
cational Association, and the Metropolitan In- 
dustrial Arts Round Table. 

He is survived by his widow and a daughter. 

4 H. A. Tremann, director of vocational edu- 
cation for the state of Colorado, has been ap- 
pointed assistant superintendent in charge of vo- 
cational and adult education in the San Francisco 
public schools. His new duties were assumed on 
February 1. 

¢ Hersert C. Korxrmp has been appointed 
boys’ counselor at the Cleveland Intermediate 
School, Detroit, Mich. 

@ Detmar Parponnet, formerly at Hutchins 
Intermediate. School, Detroit, Mich., has been 
made head of the industrial-arts department at 
the Jefferson Intermediate Schoo! of that city. 

@ Russetx Rice, who was graduated from the 
industrial-arts department of The State Teachers 
College, California, Pa., in 1937, was wounded 
in action in Germany last September. He was 
hospitalized in England. 

4 C. A. Davis, director of diversified occupa- 
tions at West Plains, Mo., last year, is now in 
that position in the Lexington, Mo., schools, re- 
placing Glen Whitney, who is in the armed forces. 

4 Dr, C. V. WrettaMs passed away at Park- 
view Sete cane" & p Mantatton, Kans., last Novem- 

tinued on next page) 
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ARMSTRONG 


“C" Clamps 


Stifter, stronger clemps 
—Heevy Ovty, Medium 
Service, Deep Threet, 
Light Service end Teel 
Mekers types. All sizes. 








ARMSTRONG 
Setting-Up Tools 
A complete line of T-Stet 
Bolts, Ploner Jocks and 
drop forged Strap Clamps. 


Wrenches. 
tech in oll 
sizes. 
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stenderd cutter forms botn 
“High Speed™ and “Cartde- 
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Turret Lathe 
and Screw 











ARMSTRONG 
Drop Forged 
Lathe and Milling 
Machine Dogs 
11 types, in olf sizes 


with alley screws 
hardened at point. 













Teach 
with the 
tools actually 

used by 
industry. 


\ ox 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 
322 N. Francisco Ave., Chicago 12, U. S. A. 


Eastern Warehouse and Sales Office: 


199 Lafayette St., N. Y. 








(Continued from previous page) 
ber 16. For many years he had been head of the 
vocational training department at Kansas State 
College, Pittsburg, Kans. 

Dr. Williams was with the old Federal Board 
for Vocational Education soon after the Smith- 
Hughes Act was passed. His headquarters was 
in Denver, and he came to Kansas and hzlped the 
vocational people draft the first state plan for 
vocational education. Later he came to Kansas 
as director. 

4 B. Atrrep Cox has been transferred from 
Vashon High School, teaching mechanical draw- 
ing and metalwork, to Washington Technical 
High School, teaching Smith-Hughes machine- 
shop practice, related mathematics, and mechani- 
cal drawing. 

¢Anprew D. ALTHOUSE was recently elected 
president of the National Association of Techni- 
cal Schools and Institutes. William E. Stirton, 
principal of Cass Technical High School, is the 
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secretary of this group. Arrangements have re- 
cently been made to as this organization hold 
its annual meetings concurrently with the con- 
vention of the American Vocational Association. 





perssoctation Tews 














A.V.A. CONVENTION 
(Continued from page 24A of the February, 
1945, issue) 


At the agricultural education session Friday, 
December 8, 1944, at 1:30 p.m., at which “Pro- 
Laoag for Vocational Education in Agriculture” 

; 5. M. Jackson, state supervisor of 
agricultural education, Baton Rouge, La., pre- 


— ‘his talk on “Conversion or. Reconversion 
in pir ange rer Education in- fP yeas ” Arthur 
K. Getman, chief, bureau of agricultural educa- 
tion, State Education Department, Albany, N. Y., 
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thirties. This study showed that American in- 
dustry needed three vocational-technical trained 
men to four-year engineering graduate. A 


Vocational schools must prepare: 

a) To qualify = for supervisory. positions 
in operating 

6) To qualify pop for technical services, 
such as drafti 


Pg? real estate, merchandising, public activ- 
i Cc. 

d@) To qualify people for commercial positions, 
relating to the sale and distribution of ‘products 
and services. 

¢) To supply facilities for adult initial train- 
Zs retraining, or upgrading in their present 


ing . 

the American Welding Society has already pre- 
pared two parts of a series entitled “Code of 
Minimum Requirements for Instruction of Weld- 
ing Operators.” 

The war emergency has made it necessary that 
many be given abbreviated war-production 
courses. The upgrading of men who have ac- 
quired limited skill will, therefore, be an im- 
portant future task for the vocational school. 

“Guidance and Adjustment of Students in Vo- 
cational Schools and Classes” was discussed by 
William E. White, principal, H. Fletcher Brown 
Vocational School, Wilmington, Del. He pointed 
i program in a 


1. Information about training opportunities 

2. The ptobable trend of yment 

3. The advantage offered by occupation 
conditions, wages, and hours... 

ould be an occupational adjustment 


(i 
i" 


guidance program must: 
1. Overcome the stigma attached ¥s to vocational 
(Continued on page 30A) 
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the trade-wise have 
learned that the name 
SEBASTIAN means more 
value for their lathe- 
purchasing dollar. 


“Best Lathe In The 
Medium Price Field’ 


SEBASTIAN LATHES 


Manufactured by 
STOKES INDUSTRIES, Inc. 
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CHICAGO, ILLINOIS 


NEW YORK CITY WASHINGTON, D. C. 
* 529 UNION TRUST BLDG. * 541 WEST WASHINGTON BLVD. 
Tel.: STATE 3092 
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education which interferes with a free flow of 
students toward the vocational schools and 
classes. 

2. Find educational opportunities suitable for 
students handicapped by limited abilities. 

3. Surmount the barriers of misunderstandings 
between general and vocational education. 

He outlined the following guidance procedure: 

1. The Individual’ Inventory’ through which 
pertinent facts about students are gathered and 
individual characteristics are determined. 

2. Informational Service by which essential 
data about job and training opportunities are 
secured and made available. 

3. Counseling Service to help students make 
choices and plans and find solutions to problems 
affecting their occupational adjustment by: 

a) Bringing to bear the related facts from 
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ad tet and “ge? 
6) Helping to interpret these facts. 

4. Placement Service to give needed help to 

students in entering jobs, or the next step ahead 
in training. 
5. Follow-up Service to secure facts about 
former students useful to the school and the 
guidance programs and to reveal any needs which 
individuals may have for further counseling, 
training, or special services. 

Dolph: Camp, asap, occupational infor- 
mation and tate Department of Edu- 
cation, Little Rock, = in speaking on the 
subject “Guidance and Selection of Students in 
the General High Schools Before They Enter 
Vocational Schools . and Classes,” showed the 
necessity of a good counseling service in the gen- 
eral high school which sends the student to the 
vocational school, as well as in the vocational 
school itself which must eventually place the 
student. 

The House of Delegates meeting was held Fri- 
day evening, December 8, at 7:45. John A. Mc- 
Carthy, president, American Vocational Associa- 
tion, presided at this meeting. 


workers of this nation. 


. Adeq financing 
full utilization of the more than 5 agpoangeeed 
work of vocational training facilities and 
thousands of competent instructors, aoa 
teacher trainers, and directors of vocational edu- 
cation in the public vocational schools of the 
nation in our goal to attain econcmic stability 
and security. 

4. In obtaining federal, state, and local funds 
for these purposes, in order that equal oppor- 
tunities may be provided for all— regardless of 
race, creed, or color—there is no intention or 
desire on the part of the vocational forces on 
this nation to duplicate, replace; or interfere with 
the functions of other institutions and agencies 
carrying on needed educational programs. 

5. The American Vocational Association recog- 
nizes the outstanding and sacrificial services ren- 
dered by the men and women serving in the 
armed forces of our country, and we pledge our 
loyal support and aid in the occupational adjust- 
ment of these loyal men and women when they 
return to their civil pursuits. 

We believe that every returning veteran should 
be given the opportunity to use all of his abil- 
ities in productive work and that the Federal 
Government should make educational opportu- 
nities available to these veterans without finan- 
cial sacrifice-on:their, part. 

Inasmuch as the veterans serve all the people 
we believe that the cost of such education should 
be borne by~the-EKederal Government and that 

educationalagencies should be used in 
providing the needed educational opportunities. 

We also believe that in so far as possible the 
public and yaaa educational institutions 
should be used. 

Any exploitation of such a program by un- 
scrupulous educational Py ces will be vig- 
orously Pigg by American Vocational 


6. We. cei that during the war period 
American family life has been disrupted and in 
some cases impaired. We believe that in order. to 
offset such a trend, a strong program of voca- 
tional homemaking education must be maintained 
and expanded in postwar years. 

7. We are cognizant of the fact that efficient 
distribution of goods and services must be real- 
ized in order to maintain an effective national 
economy and that the distributive areas of work 
will provide many job opportunities in the post- 
war period. It is therefore suggested that school 
administrators give careful consideration to the 
possibilities of providing training for employ- 
ment in the- distributive occupations. 
~ 8. We recognize the extreme adjustments that 
have taken place in agriculture in order that the 
nation might produce the food required to win 
the war. We are also aware of the marked 
changes in methods of agricultural production, 
processing, and marketing which have occurred 
in recent years. 

We believe, therefore, that the American Vo- 
cational Association, in in cooperation with farm 

organizations and other interested groups, give 
the strongest possible ‘support to a program of 
vocational education in agriculture which will 
meet the needs of all the rural communities of 
our country in the reconversion period. 

9. On July 1, 1940, our President and the Na- 
tional Congress requested the vocational schools 
of the nation to help train a sufficient number 
of workers to make the United States the arsenal 
of democracy. This call to service was answered 
by every vocational school in the™ nation. Over 
ten million men and women have been trained 
in new skills, new operations, and new occupa- 
tions. Many of these ten million were men and 
women who had never worked before. A large 

(Continued on page 32A) 


Hil 





frst 


bl i Mie Eee) = WwW tie 8 ho 











MILLERS 






FALLS 





Industrial arts instructors have found 
that quality tools give the best teaching 
results. So thousands of them choose 
and depend upon Millers Falls Tools. 
There are hundreds of Millers Falls 
Tools with which to teach young crafts- 
men. From the simplest screw driver to 


the finest precision tool they have one 


‘thing in common—QUALITY. ‘ 


Production of Millers Falls Tools is 
limited at present on many war-essential 
items. However, many others are be- 
coming increasingly available. Soon, we 
hope, they may all be available to crafts- 
men everywhere. Ask your supplier or 


write to us for complete detaiis. 


MILLERS FALLS COMPANY « GREENFIELD, MASS. 
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“Standard” ELECTRIC SHOP EQUIPMENT 


For vocational and technical schools, Standard manufactures and fur- 


- nishes such items as: 


Control and Distribution Switchboards 
Electric Panels for the benches 

Motor Generator, sets of various types 
Machine Terminal Panels 


Loading Units 


Transformer Demonstration bench units 


We have something to offer for the small shop in the manual arts 
courses, as well as more extended equipment for the larger schools. 


Use our free, comprehensive service which will gladly make recom- 
mendations and plans, and submit layouts and costs covering the 
materials to meet your needs and budget. 


Ask us to have a nearby field engineer call and talk things over — 


no obligation. 


Please mention /ndustrial Arts and Vocational Education 


THE STANDARD ELECTRIC — ee SPRINGFIELD 2 
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. Found 





MASS. 





(Continued from page 30A) 
per cent of them was classified as “uneraploy- 
ables” during the depression years. The remark- 
able success of this training program- was largely 
due to (1) adequate federal appropriations with 
which to carry on the program and (2) the 
channeling of these funds by the democratic 
process, through the U. S. Office of Education to 
the states and thence to the local school author- 


ities. 

Many of these warworkers have lost the skills 
of their former occupations. In many instances 
their former occupations have ‘so changed that 
they must develop a new set of skills and con- 
cepts. The welfare of our national economy de- 
* mands that these men and women in industries 
and on the farms be retrained for pursuits and 
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occupations that will fit them to take an hon- 
-ored and valued place in the ranks of workers, 
farmers, and homemakers in our peacetime econ- 
omy. 

We realize that this cannot be done unless the 
National Congress makes available sufficient funds 
to permit the vocational schools to do this much 
needed job. 

10. We believe that in order to provide equal 
vocational opportunities for all, that area voca- 
tional schools must be provided. These institu- 
tions will not in any way duplicate, replace, or 
interfere with engineering co junior col- 
leges, land grant colleges and exist - 

ing local or area vocational Hearns or other in- 


training program 
Soop of our population who do not go to 





11. We are not. opposing and do not intend 
to oppose worthy legislation or educational pro- 
grams sponsored or operated by other agencies, 
governmental or private. It is our desire in order 
to prevent duplication of service and effort to 
cooperate with such agencies and we solicit their 
cooperation with us in our endeavors to provide 
equal vocational educational opportunities for all. 

12. We believe that all federal funds made 
available for -~ type of education program or 
service should be channeled through the already 
established legally constituted educational author- 
ities on the federal, state, and local levels. We 
p ourselves to vigorously oppose any pro- 

— legislative or otherwise —-that does not 
provide for the funds to be so channeled. 

13. In order to equalize educational opportu- 
nities for all it is our belief that federal aid for 
general education, with a minimum of federal 
control, should be made available to the states 
for general education purposes in conformity with 
the general principles outlined herein 

14. We. shall continue to encourage the ac- 
ceptance of vocational education as an integral 
part of the total education program. We will, 
however, vigorously oppose any effort to sub- 
merge or minimize through unsound 
tive control and insufficient financing the im- 

portance of vocational education as a part of the 
total educational offering. 

15. We believe that it is the Bio: ago ge of 
the schools to -assist all the of all the 
communities in solving their fife ieidene and 
that the schools must provide necessary facil- 
ities and training programs so that citizens of 
communities may have opportunities for acquir- 
ing the necessary knowledges and skills for solv- 
ing ‘such problems. 

16. In view of the popularity of vocational 
education at the present time, there is very grave 
danger that schools may offer the form and not 
the substance of vocational education. We there- 
fore wish to re-emphasize our position that the 
success of vocational education for any individual 
must be measured in terms of his occupational 
efficiency and the performance of his duties in a 
democratic society. Adequate standards of voca- 
tional education must be maintained in order that 
such objectives may be reached. Such standards 
should be-the result of careful study and proper 
consultation with school administrators and oc- 
cupational groups. 

17. The American Vocational Association ap- 
preciates the splendid cooperation given to the 
vocational education forces by the groups of 
organized labor, trade, business, industrial, farm, 
and women’s organizations and associations on 
the national, state, and local levels. This coopera- 
tion has materially aided in providing a vitalized 
program of vocational education. 

18. The vocational forces of the country are 
grateful for the emphasis being given to voca- 
aces education by school administrators on all 


ee “Because economic stability and national se- 
curity are dependent upon the highest possible 
degree of skill and technical knowledge of the 
nation’s workers and because of accelerating 
technological advances in all vocations, the 
American Vocational Association insists that the 
public vocational schools take every possible 
measure to provide for the continued growth of 
apprentice training, and for the expansion of 
supplementary training for journeymen, semi- 
skilled workers, and all other adults who have 
need for vocational education. 

20. Because of the necessity of maintaining 
vocational education continuously in harmony 
with the requirements of employee and employer 
groups, the Association the impor- 
tance of continuing the use of functioning ad- 
visory committees representing business, industry, 
agriculture, h and labor for the 
proper guidance of each and every type of voca- 
tional education program. 

21. New inventions, new manufacturing meth- 
ods, and: the introduction of automatic methods 
and controls in manufacture are “sagged 










in business. 
Under the _——_ of our war effort, these 
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SHELDON builds a complete line of better 10”, 11” 
and 12” precision lathes of which the SHELDON 
“§-56,” illustrated above, is typical. This SHELDON 
Precision Lathe has every advanced feature, including: 
extra collet capacity, full quick-change gear box, a 
fully double-walled apron with spline driven power 
cross feed, a more rigid “T”’-strutted bed with both 
“V"-ways and “Flat’-ways which have been both 
precision ground and hand scraped to the closest 
limits of lateral and parallel alignment. It comes on a 
rigid steel bench which has 5 commodious drawers 
for tool holders, collets, etc. and houses the 4-speed, 
“V"-belt, underneath motor drive. 

Built in great numbers for the Army, the Navy and the 
Marine Corps, this better lathe can now be offered as 
the finest lathe in the moderate priced field. 


SHELDON MACHINE CO., Inc. 


4244 N. Knox Ave., CHICAGO 41, U.S.A. 


SHELDON 5S-56 


1-inch collet capacity 
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(Continued from page 32A) 
new developments have not only grown tremen- 
dously but have resulted in the discovery of 
a new materials and new uses for old mate- 


To properly handle these new materials and 
processes, the workers of our nation will need 
to be equipped with a constantly increasing fund 
of related technical knowledge. 

We believe, therefore, that we should encourage 
the development of vocational-technical courses 
in the vocational schools of the nation to the 
end that in every field of endeavor we will have 
workers equipped to properly handle the new 
methods, new processes, and new materials of 
our postwar era. 

22. In this period, when vocational education 


is so vitally important in the war emergency and _ 


the reconversion period which will follow cessa- 
eee 
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tion of hostilities, the American Vocational As- 
sociation is emphatically opposed to any re- 
organization within the United States Office of 
Education which will tend to minimize the im- 
portance of vocational education. The Executive 
Committee of this Association is hereby urged 
to take whatever adequate and proper measures 
are necessary to prevent any reorganization that 
will tend to submerge or minimize the vocational 
education division of the United States Office of 
Education. 

23. The American Vocational Association as an 
organization does not wish to take any official 
position either positive or negative on the ques- 
tion of universal compulsory military training. 
We are, however, emphatically opposed to the 
organization of any separate national program 
of education created under the guise of com- 
vary military training. 

The resolutions committee consisted of Ray 
Fife, Ohio; Ira W. Kibby, California; Martha 
Creighton, Virginia; E. J. Simon, Illinois; Ed- 
ward oy S New Jersey; O. I. Paulson, Ore- 
gon; and M. D. Mobley, Georgia — Chairman. 


The newly elected officers of the American Vo- 
cational 


nal Association are 
“?P —H. D. “Mobley, State Director of 
Vv Education, Atlanta, Ga. 
Vi t Pn Business Education — Ira 
W. Kibby, chief, Bureau of Business Education, 
—— Department of Education, Sacramento, 


Vice-President for Industrial Arts Education — 
Frank C, Moore, director of industrial arts, 


Cleveland, Ohio. 

Vice-President for Home Economics — Anna 
K. Banks, state supervisor of home economics, 
Oklahoma City, Okla. 

Past President in Charge of Vocational Guid- 
ance— John A. McCarthy, assistant commis- 
wae of education for New Jersey, Elizabeth, 


8 

Executive Secretary —L. H. Dennis, Washing- 
ton, D. C. 

Treasurer — Charles W. Sylvester, director of 
vocational education, Baltimore, Md. 

4 The Massachusetts Industrial Education So- 
ciety held an Annual Get-Together Dinner on 
the evening of Saturday, January 27, 1945, at 
the Hotel Lenox, Boston. 

The slogan under which this organization is 
planning for postwar education is “Sducation for 
Living in an Industrial Democracy“; hence, “The 
Future of Industrial Arts in Massachusetts” was 
the subject of the main address given by Dr. 
Julius E. Warren; commissioner of education for 
the Commonwealth of Massachusetts. 

Guests of the society for the evening were 
Dr. Charles F. Herlihy, president of the Fitch- 
burg State Teachers College; A. Russell Mack, 
director of secondary education, State Depart- 





_ ment of Education; Otto E. Salak, president of 


the New England Industrial Arts Teachers Asso- 
ciation; Hugh Nixon, secretary of the Massa- 
chusetts Teachers a and John J. Hatch, 
executive secretary of the American Industrial 
Arts Association. 

Several retiring teachers were especially hon- 
ored with life memberships in the Massachusetts 
Industrial Education Society. 

The board of directors:who planned this affair 
are Americo B. Ventura, Somerville; A. Irving 
Dodge, canes Joseph Rains, South Boston; 
Rodger M. Tolman, Winchester; os 7 ohn Black, 
Medford; Emerson Staebner, Daniel J. 
Sullivan, Roxbury; Gustave A. est Malden; 
Arthur. E. Robinson, Arlington; and Percy F. 
ae Worcester. — Gustave A. Larson 

4 The Mechanical Drawing Association of New 
England held a dinner meeting at the Boston 
Architectural Center, Boston, Mass., at 6:30 p.m. 
on February 10, 1945. 

Professor Rising of Purdue University, speaker 
of the evening, gn his presentation with 
some exceptionally engineering-drawing 
is tae tak tek tae ee 
classes at Purdue University, Lafayette, Ind. 

4 D. F. Martinez, State Supervisor of Negro 
Schools, and Mrs. Alberta E. Douglas, Assistant 
State Supervisor, attended the plan meeting for 
teachers of Scott and Mississippi Counties held 
at Charleston, Mo., on Friday, October 27. Mr. 
Martinez discussed “Teacher Techniques in Rural 
Schools,” and Mrs. Douglas spoke on “State De- 
partment Objectives for the School Year.” Other 
participants included County Superintendent O. 
F. Anderson, Scott County; Mrs. Chambers of 
Mississippi County; Mr. Charles Bowden, prin- 
cipal of Lincoln High School; and Mrs. Myrtle 
Petigrew-Cole. Area Jeanes, supervisor of Mis- 
sissippi and Scout. Counties, served as chairman 
of the meeting. 

Pa The St. Paul Manual Arts Club, St. Paul, 

, which has been in existence for more than 
pgs years, presented life membership certificates to 
the following retired teachers: 

Mellie E. Ray, former English teacher; Joseph 
Berger, who had charge of the millroom and su- 
pervised study i E. S. Donaldson, former 
instructor in sheet metal; J. P. Madison, in- 
structor in cabinet making; A. D. Bailey, teacher 
of related subjects; and J. E. Anderson, instructor 
in the machine shop. Four of these — Miss Ray, 
Mr. Donaldson, Mr. Bailey, and Mr. Anderson 
— began their pole in the vocational school when 
it was first organized in 1919. 

4 Frank R. Keprer, Supervisor of Vocational 
Education in the Detroit Public Schools, was 

(Continued on page 42A) 
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2ES WEIDENHOFF TEST BENCHES 


WHEN YOU TEST GENERATORS & VOLTAGE REGU- 
LATORS YOUR METER READINGS MUST BE RIGHT 


The meters of Weidenhoff Generator Test Benches hold_ their 
accuracy over exceedingly long periods of service. They are of the 
highest quality—precisely engineered and ruggedly built. 

The voltmeter, for example, is the D’Arsonval heavy-duty jewel- 
bearing type with a knife edge pointer. Easy to read. Large 
diameter, clear scale calibrated 0-10 volts in 1/10 volt gradua- 
tions, 0-20 volts in 1/5 graduations and 0-50 volts in 1/2 volt 
graduations. 

Voltmeter is accurate to within 2 percent of full seale. You'll 
always be sure of your readings on a Weidenhoff meter. 

The ammeter is a fit companion piece to the voltmeter—just as 
accurate, just as precisely engineered. 








cncint ick 
WEIDENHOFF PUBLICATIONS: ANNTEN 
Handbook of Engine Maintenance — Battery Charging — 
Fast Battery Charging — Magnetos— Magnet and Rotor 
Recharging — Engine Tune-up — Generators and Start- 
ing Motors— Armature Testing— Ignition Distributors, 
and others. Full information available. 








JOSEPH WEIDENHOFF, INC. * CHICAGO 24, ILL., U.S. A. 


SCHOOL SHOP ANNUAL — 
MARCH, 1945 





These maximum may be 
found helpful in cneking inven- 
— or preparing b 


If possible, each shop should have 
access to a projector, so that stills, 
silent movies, or sound movies, may 
be used also in the student’s indus- 
trial arts‘and vocational education 


courses. 
AIR COMPRESSORS—for ma- 
chine shop, foundry, or forge 


ANVIL — 100 Ib. 
ARBOR PRESS — bench or pedee- 


thick 
c) Molding 
BLACKBOARD — permanent or 
portable 
BLOWERS —for furnaces, forges, 


etc. 

BLOWTORCH — 1-at. size 

BOOKCASE — for feference books, 
catalogs, etc. 

BORING BAR 

BORING MILL — vertical or hori- 
zontal 

BULLETIN BOARD 


and 
CASEHARDENING BOXES 


f) Soft aan for foundry 
BULB SPONGES — for molders 
DRAW PINS —for molders 
CALIPERS 


a) 4 in. and 6 in. 
5) Inside, 4 in. and 6 in. 
c) Outside, 4 and 6 in. 


CENTERING MACHINE 
CHAIN HOISTS — differential, du- 
or triplex 
and tablet 


— teacher’s, 
arm if needed for related-subjects 
— or for demonstration sec- 


CHUCK 

a) Drill, selected sizes 

b) Lathe, combination, 4 jaw, 
selected sizes 

c) Lathe, independent, 4 jaw, 
selected sizes 


d) Lathe, universal 3 jaw, selected 


BY eg —for — 


HOISTS — air, 
ee or = of the jib, travel- 


ing, or type 
CUPOLA —for foundry, coke, or 
electric, %4- to 1-ton capacity 
DESK — teacher’s, drawer 


compartments 
DIE-FILING MACHINE 
DIVIDING HEAD 


e) Post, hand or power 
f) Radial 


g) Sensitive 
h) Upright, power 
FLASKS—2 or 3 part, steel or 


FORGE coal or with hand- 
dactcleebven Mower 


or 


ACES 
a) Annealing 
6) Bench 
c) Brass and soft metal 


Metalworking Equipment, Tools, and Supplies 


eo } emt hand or ions driven 
grinder, buffer, 


c) Emery, bench or pedestal type 
d) Face, with magnetic ch 

€) Portable tool post 

f) Precision, for external and in- 


ternal grinding 
g) Universal tool cutter, drill and 


reamer 
hk) Wet too 

HACK SAW — motor or belt driven 

HAND PICKS — for cleaning inside 
of cupola, 134 to 2% Ib. 


b) Bench, 6 
pial a to 36 in 


é Gane an Su te te 
swing, 18 in. to 36 in. be- 


tween centers 

d) Quick-change gear, 9-in. to 
16-in. swing, 18 in. to 36 in. 
between centers 

e) Semiquick-change gear, 9-in. 
to 18-in. swing, 18 in. to 42 
in. between centers 


f) Turret 
g) Metal spinning 
MILLING MACHINE 
a) paoy cone or motor-driven 


Metalworking—Small Tools 


‘Senses 


c) Diamond point, = tk 
jh Dittiin GS ak A 
CLAMPS 


@) 4 in., 6 in., 8 in., and 10 in. 
6) Flask, for foundry 
IE Oe rag Bags 
CAKE FORKS — for foundry 
COLLETS 
a) = machine, selected 
6) For lathe, selected sizes 
COMBINATION SQUARES—with 
hardened head and 
protractor head, 9 in. and 12 in. 


4 


a 
— 


Brgy 
B 
: 


S&S & 
fi 
y 
. 
F 


Fk 
: 
F 
F 
é 


12 in. 





b) Universal, cone or motor- 
driven type 
NIBBLING MACHINE 


PIPE CUTTER 
PLANER — belt or motor driven 
POWER HAMMER —for forging 


operations 
PUNCHES — metal, hand, or power 
PYROMETER 
PYROSCOPE 
RELIEVING ATTACHMENT FOR 
LATHE 
SAND  SIFTER—for foundry, 
hand or 
OUTFIT — with cab- 
inet 


SCALE 
a) Counter for machine shop 
b) Platform, for foundry, 1000-Ib. 


SHAP’ 
SNAP-FLASK JACKETS—to fit 
snap flasks used 


STRAIGHTENING PRESS 

SURFACE PLATES 

SWAGE BLOCK AND STAND — 
for forge shop 

TAPER ATTACHMENT FOR 


TRUCK — warehouse 
TUMBLING BARREL — for 


p Ree ees, £ head 
deed bastard, 8 in., and 10 
kh) Swiss, various shz 

cut, 6 in. 


f) Warding, double cut, 6 in 
FIRST-AID CABINET AND SUP- 
PLIES - 


FORGE TOOLS — drift pins, flat- 
ters, fullers, hand and handle 
punches, hardies, hot and cold 
cutters, set hammers, and swages 
for the forge shop 

GATE STICKS — maple, for 
foundry 

wy =e 


D a Dri and wie 


ph 3 hing 2 pa 
Thickness 
—— 


3) For For  foondcy 


HACK SA 
A eed hand, 187, 10 te. 
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Grrver: t-< 36” Hydraulic Universal Grinding Ma 
chine-For information, ask for specification catalog G-486-1, 


























Cincinnati Milling and Grinding Machines 
are in such universal use it’s only logical 
they should be essential machines for your 
training program. So great is their ac- 
ceptance in industry, students trained on 
CINCINNATIs just naturally fit into the 
scheme of things with little or no further 
instruction. @ These machines are unusually 
safe and easy to operate. They are versatile, 
accurate, and sturdily constructed to with- 
stand the rigors of student training. Their 
adaptability and usefulness for training 
programs have been proved in scores of 
instances. Many standard attachments are 
available for these machines . . . thereby in- 
creasing the variety of work which can 
be assigned to the students. @ We suggest 
you investigate the two machines illustrated. 
“Qn request, specification catalogs will be 
© teachers or school officials. When 






























































poomennommweritine. please indicate your position. 






































Cincinnati No. 2 MH Universal Milling Machine. For 
complete information, ask for specification catalog M-1000. 


r 


THE CINCINNATI MILLING MACHINE CO. 
CINCINNATI GRINDERS INCORPORATED 


CINCINNATI 9, OHIO, U.S.A. 
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. WELDING EQUIPMEN a 








instructor. 


Simple as ABC. 
Each heat stage is eldutty marked. The automatic 
voltage control assures a steady flow of matohless 
welding power. No “magnetic blow” to harass and 
confuse the student. Simplifies work sheet instruc- 
tions. Students learn welding easier and quicker with 
Marquette A.C. Arc Welders. 


TOUGH and RUGGED . . 


These are the same Mar- 
quette Welders that have 
done such a magnificent 
job on the nation’s produc- 
tion lines. The transformer 
of silicon steel core .. . special 
flat copper wire . . . all asbestos 
insulation is trouble-free and 
efficient. 





10 MODELS WITH THESE 


OUTSTANDING ADVANTAGES 
@ Completely equipped 
@ Simplicity of operation 
@ Automatic Voltage Control 
@ High power factor 


Write Today for Free 24 page Illustrated Booklet 


Marquette A.C. Arc Welders are quiet. No 
noisy parts, just the steady purr of the power 
packed transformer. Demonstrations are sim- 
plified because it is unnecessary to raise the 
voice to enable all the students to hear the 


. no confusing dials or gadgets. A BC 


. BUILT FOR INDUSTRY 
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ent types of 


of welding job 


Handy 





ELECTRODES AND SUPPLIES 
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MARQUETTE 


WELD-ALL ELECTRODE KIT 


The same kit used in Industrial Main- 
tenance. Ideal for student use as it con- 
tains a generous supply of twelve differ- 
in various sizes. Teach 
them how to choose the right rod for 
the job. Contains rods for Steel, Cast 
Iron, Malleable Castings, Hard Surfac- 
ing, Aluminum, Stainless Steel, Copper 

and Copper eg in fact, every type 


cover Gives auth fel aed tae tin 
jobs for which that partic- 
ular rod is designed. Com- 
prehensive instruction book- 
let is included with each kit. 


inside kit 





co., Ine. 
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b) Blades, power, 14T, ablaze 
c) Frames, adjustable 


a) Babbitt ; 
_ b) Ball peen, 13 oz., 16 oz., or 20 


oz. 
¢) Blacksmith’s, various kinds 
Riveting, 9 oz., and 12 oz. 


b) — or universal dial 


c) fal 
KNURLING TOOL — with assorted 
knurls ’ 


LADLES ; 
@) Bull . 
ine 
LATHE DOGS—¥ in, 3% in, 1 


ins 196 fy 2 Tay 94" in’ and 3 


LEGGINGS — —fireproofed duck, to 
protect students when pouring in 
foundry 

LEVEL — 6-in. bench 

LIFTING SCREWS — for molders 

MALLETS — wood or soft 

MANDRELS — selected sizes 

MICROMETERS — inside, 134 in. 
to 8 in.; outside, 0 to 1 in.; out- 
ay gle Mapa cts 5 


to 3 
MOLDING BOARDS 
MOLDING STICKS AND 
TROWELS — various kinds 
NIPPERS — end cutting, 5 in. 
OIL STORAGE TANK — with 


pump 
OILSTONES — medium and -fine 
PAILS — galvanized, 12-qt. capac- 
ity for foundry 
PARALLELS 


a) Adjustable 

6) Steel, assorted sizes 
PLIERS 

a) Combination, 6 in. 

6) Side-cutting, 6 in. 
PUNCHES 

-@) Center, 1% in. and % in. 

si eg % in., and 1 


¢) Pin, % in., 5/32 a 3/16 in., 









¢) ‘Taper pln 
c 
With leper shank 
RIDDLES —J4-in and %-in. mes, 
oo ee for foundry 
RIVET SETS — assorted 
SCALES . 
a) nk, teva 1/64 in. 
ida sm 12 in., graduated to 


SCREW DRIVERS — 6 in. and 9 






TAPS AND D 
a) Machine screws 


NE 3 in to % in. 
Ma % in. to % in. 


TONG: 
@) Blacksmith’s, various kinds 
6) -Pick up, foundry 
c) Shake out, for foundry 
TOOL HOLDERS 
a) Boring tools 
b) Cutting-off tools 


c) Planer 
d) R.H. and LH. offset shank 
e) Shaper 


os Mis shes 

i} Threading 
TOOL-HOLDER BITS 

Hf fn, 5/16 in, Hin, 1/16 In, 


7/32 in., in., and % TRAMMEL POINTS 
d) Prick, % in. V BLOCKS AND CLAMPS 
RAMMERS — for foundry WHEEL DRESSER 
@) Hand WRENCHES 
b) Floor a) Adjustable, 8 in. and 10 in. 
— various sizes b) Pipe, 8 in. and 12 in. 
a) Adjustable ¢) Tap, adjustable, various sizes 
. 
Metalworking— 


Materials and Supplies | 


ABRASIVE CLOTH — aluminum 
oxide, Grits 320 to 24, obtainable 
in sheets or rolls from 1 to 28 in. 

ABRASIVE WHEELS 

ACETYLENE GAS — in drums for 


e) Big for foundry 
oy ee Seem Seana, ane, 


BELT LACING MATERIAL 
BELT LEATHER 
BOLTS . 


a) Carriage, selected sizes 
b) Lag, selected sizes 
c) selected sizes 
d) N.F., selected sizes 
e) Stove, flat or roundheads, 
; selected sizes : 


BRASS 
a) pon ft fo in 1 4 4/16 in., 
in. to 1 
mp yi fe to 10 ft lng 


selected sizes 4 
b) Round rods, 3/16 in. to % 
6ths, 
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FOR THE WORLD OF TOMORROW 


The daily instruction of vocational educa- 
tors has never before been so important as 
America looks forward to a period of amaz- 
ing new developments for better living. 
Every industry is planning exciting new 
contributions. 

Many of tomorrow’s engineers, superin- 
tendents, foremen, and craftsmen are getting 
their mechanical baptism in the shops of 
American schools. 

The war has definitely proved the impor- 
tance of combining trained imagination with 
practical “know how” in the handling of 
basic tools. 

ltlas. 
TOOL TEAM 
FOR 
SMALL-PARTS MACHINING 


Atlas tools are multiplying the opportuni- 
ties for students to acquire the skills that will 
be so helpful in their careers. 


Postwar instruction will require a great 
expansion in the kinds and numbers of ma- 
chine tools in school shops. Get your requisi- 
tions and orders in early for next Fall’s equip- 
ment. Send for latest catalogs and prices 
today. 


ATLAS PRESS co. 


371 WN. Pitcher St., Kalamazoo 13D, Mich. 


' 4. Shee. 


.— @s 


* 


Re, 


MILLING MACHINES SHAPERS 


Sal 


é 


Shea eS 


DRILL PRESSES 
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te “sn 
» % in. to 1% in. 
50 ft. to a coil, selected sizes 
oe ras i i 
in 24 os. 12, 14, 
Y% in., and 5/16 in., in 24 in. 
lengths, selected sizes 
f) Wire, soft, 8, 11, and 14 Amer- 
ican selected sizes 


HOW TO PROPERLY USE 
OPEN-END 
WRENCHES 


CASEHARDENING COM- 
POUNDS ; 
CHAPLETS —single and double 
head 


COAL 
*| - a) Charcoal for foundry or forge 
b) Coke for foundry 
c) Forge 
COPPER 
a) Pigs, for casting alloys 
b) Sheets, 8 to 25 American 
gauge, 30 in. by 60 in, 
selected sizes 


) Tubing, outside 
; 3/16 in, % in, $/16 in, 9% 
in., % in.; thickness of wall, 


Ask for FREE Data Sheet No. 22 


@ Although one of the most commonly used hand tools, 
wrenches are frequently misused by mechanics who 
should know better. Data Sheet No. 22 is brief, to-the- 
point, well-illustrated ... and should be “required read- 
ing” for all embryonic craftsmen. 


There are 24 Williams’ Data Sheets covering subjects 
listed below. Use coupon to order those that interest you. 


Data on “C” Clamps. 

Use of Cutting-Of Tools. 
Use of i | Tools. 
External Thread Cutting. 
Internal Thread Cutting. 
© 21. Six Data Sheets on 

ing cutters for Tool Holders. 


1. Data on “Superior’’ Wrenches. 31. 
2. Data on Boring Tools. 1 
3. Data on Chain Pipe Tongs. 3 
4. Data on “‘Supersocker’’ Wrenches. i4 
5. Data on Lathe Dogs. 1 
6. Data on Chain Pipe Vises. 16 
7. Data on Turning Tools. 
8. Types of “Superior” Wrenches. 22. Use of Open Wrenches. 
9. Use of “Supersocket”’ Wrenches. 23. Use of Lathe a. 

10. Data on Eye Belts. 24. Use of Socket Wrenches. 


MAIL THIS COUPON 


J. H. Williams & Co., Dept. I-345, Buffalo 7, N. Y. 
Please send Data Sheets cifefed below: 
11234 § 67 8 op 11 12 13 14 15 16—21 22 23 24 
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1/32 in.; lengths, 8 ft. to 12 
ft., selected sizes 


d) Wire, soft, 2 to 20 American ~ 


gauge, in coils. Also in 4, 4, 


d) Oil 
e) Wax-vent wire 
CUTTING COMPOUNDS z 
FIREBRICKS AND CLAY —for 
foundry 
FIRE HANDLES — assorted sizes 
GRAPHITE — for foundry 
IRON — Pig, for foundry 
LACQUER —transparent and col- 
ored, for finishing 
NUTS —S.A.A., acorn cap, castel- 
lated, square, hexagon, joint, and 
wing, selected sizes and kinds 


OIL 

a) Boiled linseed 

6) Lubricating 

¢) Quenching and hardening 
PACKING 

Round, sheet, square, or tubular 
PAINT — back asphaltum 
PINS 

a) Cotter, 3/32-in. to %-in. 

diam. from % in. to 2 in, 


long 
b) Flask, for flask repairs 
c) Taper, Nos. 0 to 6, % in. to 2 
in. long 
PUMICE POWDER 
RIVETS 
a) Copper, with burrs, Nos. 7 to 
14, lengths, 3% in. to % in, 
selected sizes 
6) Iron, No. 14 gauge to 3/16 
in., flathead or button head, 
ps Rag to 1 in. long, selected 


c) Tinners’, flathead, 8 oz. to 16 
Ib., either tinned or black, 
selected sizes 


SAND 
@) Molding, in 350-Ib. barrels or 
800-Ib. casks 


b) Parting, in 350-Ib: barrels or 
800-Ib. casks 


SCREWS 
a) Flathead or roundhead iron or 
brass, selected sizes and kinds 


TIN 
a) Pigs, for casting alloys 
b) 1C, 1X, 20 by 48 in. * 
c) 1XX, 20 by 48 in. 
WASHERS AND BURRS ; 
a@) Copper, burrs, Nos. 3 to 14, in 
1-Ib. boxes 
6) Iron burrs, Nos. 3 to 14, in 
1-Ib. boxes 
c) Brass washers, 3/16 in. to 4 
in. by 16ths 
d) Iron washers, 3/16 in. to % 
in: by 16ths 
WELDING FLUXES 
WELDING RODS (all rods come 
in 24-in.. lengths) 
a) Brazing, 1/16-in., %-in., and 
3/16-in. diameter 


6b) Cast aluminum, 3/16-in., %- 
in., and %-in. diameter 

c) Cast brass, 3/16-in., and ¥- 
in. diameter 


d) Cast bronze, %4-in. diameter 
e) Cast copper, 3/16-in. and %- 
in. diameter 


f) Cast iron, 3/16-in., 4-in., 
5/16-in., and }-in. diameter 
g) Low carbon steel, %-in., %- 
in., and Y%-in. diameter . 
WHITE LEAD — for machine shop 
WIRE 
a) Annealed, 16 to 34 W and M 
sizes 


gauge, selected 
6b) Coppered market, 5 to 
W and M gauge, selected sizes 
c) Coppered spring, 2 to 18 W 
and M gauge, selected sizes 
d) Galvanized, 5 to 18 W and M 
gauge, selected sizes 
e) — Nos. 2/0 to 36, selected 


f) Tinned, 16 to 24 W and M 
gauge, selected sizes 

g) Wool, Nos. 0 to 3 in 1-b. 
packages, selected sizes 


ZINC 


‘a) Pigs, for casting alloys 
b) Sheet, Nos. 4 to 14, sheets 36 
in. by 84 in. 

















by Behr-Manning 


‘“, ... for a wider knowledge and appreci- 
ation of technical abrasives and their uses.” 
In nine years we have distributed 19 gratis 
units to a list of 20,000 Industrial Arts In- 
structors. If you are not on our mailing list, 
a postcard will bring you a request card for 
our present program and all future releases, 
without obligation. 


BEHR-MANNING .- 


OMPA 


- TROY. a 





(Continued from page 34A) 
honored at a dinner meeting that was held at 
the Lee Plaza hotel in Detroit on November 3. 
He was presented with an honorary member- 


ship in the Mu Sigma Pi Graduate Fraternity in ye»: 


Industrial Education at Wayne University. Dr. 
Warren E. Bow, President of Wayne University 
and Superintendent of the Detroit Public Schools, 
made the presentation in recognition of Mr. Kep- 
ler’s achievements in industrial arts and voca- 
tional. education. 

Twenty men were taken into regular member- 
ship 7: the Mu “Sigma Pi Fraternity on this 





News Motes 














4 The Studebaker Corporation has requested 
that the United States Office of Education fur- 
nish names of schools: which offer courses in auto 
mechanics. Their purpose is explained in the fol- 
lowing quotation from a letter of November 9, 
1944: 

“At the present time we are laying plans for 
a program through which our dealer establish- 
ments can utilize the placement and guidance 
facilities of the schools which offer work in auto 
mechanics training in securing auto service _per- 
sonnel. 

“We feel that many of our dealers, especially 
those in the smaller communities, are not aware 
of the fine training many young men are receiv- 
ing in the various vocational and general high 
schools which offer work in auto mechanics. It 
is our plan, therefore, to place in the hands of 
our dealers a list of schools in their vicinity 
which offer such courses, together with a plan 
for contacting the proper school officials so that 
employer and employee may be brought together. 
We feel that establishment of such a liaison be- 
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Seated, left to lash Harris P. Moreau, Donald Zwickey, Fred E. Decker, 
Walter Thome, George W. Donaldson, Harry E. Keller, Ernest A. Venk, 
Kenneth Jackson, Lloyd B. LaVerne, Eber K. Smith. Standing, left to right: 
Spencer Wright, Dr. Frank Dalton, William E. Stirton, Harvey Scott, Ed- 
ward Kontry, Albert E. Kreiner, Ward Smith, Milo A. Snyder, Martin A. 
Bornhoeft, N. Ralph Tucker — new Mu Sigma Pi members 


tween our dealers and these schools can be mu- 
tually beneficia].” 
4 The manufacturers of Diesel engines met in 


‘Chicago with 23 deans and professors from en- - 


gineering schools. 

The need for improved Diesel textbooks, and 
the benefits that could be derived by school and 
manufacturer if students and eWVen professors 
spent more of their time working in Diesel en- 
gine factories, was thoroughly discussed by the 
group 

Prof. Robert B. Rice, whose work in Diesel 
engine instruction at North Carolina State Col- 
lege is outstanding, has been engaged by the 
Diesel Engine Manufacturers Association as edu- 
cational consultant. 

¢ Descriptions and illustrations of Profilometer 
equipment are included in a new catalog just 


a 
begee, 


published by Physicists Research Co., Dept. 45, 
Ann Arbor, Mich: 

The catalog also contains four pages of in- 
formation on the nature of surface roughness, and 
a nontechnical description of how the Profilometer 
measures it for production inspection purposes. 

This 20-page catalog is an enlargement of the 
former publication entitled “Practical Surface- 
Roughness. Measurement.” 

¢ The enrollment in the machine-shop classes 
at the high school in Decatur, Ill., have grown 
to such an extent that some of them will be held 

with the new semester this 


miversity, and C. W. Alberts will teach 
those held at the high school. 
(Continued on page 45A) 








develop a shop program that measures up 


to your postwar obligation 


“How to Plan 

School Workshop" 
— A book of shop- 
planning help con- 
taining 30 winning 
plans — selected by 
impartial judges 
from hundreds sub- 
mitted by vocation- 
al imstructors all 
over the country 


Catalog of Deita- 
Milwau Machine 
Tools — Illustrates 
and describes school 


— of 


—<@ Delta-Milwaukee 
Machine Tools... 








To a considerable degree, the decisions you make now regarding your post- 
war shop program determine your success — or failure — in making the 
most of what is potentially the greatest vocational education project in history. 

That’s why so many vocational educators — in both management and 
teaching capacities — have used the two Delta books illustrated here, as 
authoritative guides to sound, far-sighted planning and equipping. 

Thorough understanding of school shop requirements — gained from 
long experience in the industrial arts field — permits Delta to offer you 
practical help. 

The 44-page Delta book, “How to Plan a School Workshop,” provides 
you with photographs and layout drawings of 30 typical shops, for schools 
large and small. It also serves you as a condensed guide to principles of 
shop-planning . . . to the selection, placement, and efficient use of the major 
power tools. 

The catalog illustrates and describes the complete line of low-cost Delta 
Machine Tools and shows why you enjoy advanced design, durability, safety, 
substantial cost savings. 

Whether your present thinking is in terms of establishing a shop course 
or of modernizing your existing set-up, send for your free, personal copies 
of these two Delta books — to use as helpful working tools in formulating 
a program that provides greater opportunity for training to the standards 
of modern industry. Use the coupon on the reverse side of this page. 














You provide greater opportun- 
ity for training to the standards 
of modern industry ... witha 


Delta-equipped shop 


— and with a lower capital investment 
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Delta Abrasive Belt 
Finishing Machine 


PELL LES STR NMP pe ener = - i 
! x — morse nt ya 


Delta Unisaw 
(10” Tilting Arbor 
Circular Saw) 


Delta 
Abrasive Disk 
Finishing Machine 


Delta 12” 
Woodworking Lathe 


Delta 4-speed 
Scroll Saw 


Deita 14” Band Saw 


(wood-cutting or 
metal-cutting) ir Delta 6” Jointer 


Tear out coupon and mail today! 


THE DELTA MANUFACTURING CO. 
660C E. Vienna Ave., Milwaukee 1, Wisconsin 


Please send me my free, personal copy of: 

0 ‘‘How to Plan a School rkshop.”” 

0 Catalog of low-cost De’ ilwaukee Machine 
Tools for woodwork nd metalworking. 
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T PLAN Now: 


They have CONSISTENTLY PROVED their Values! 


‘HOUSEHOLD MECHANICS (New Second Edition) 
Bedell and Gardner $2.00 


WOODWORKING FOR EVERYBODY 
Shea and Wenger $2.00 
PLASTICS-PROBLEMS AND PROCESSES (Second 

Edition) 


$3.00 
$1.60 


$1.75 


EXPLORING THE GRAPHIC ARTS 
Marinaccio and Osburn 
a ee oe remereee 


EXPLORING THE ARTS AND INDUSTRIES 


$2.50 
$1.50 


$1.60 


To ADOPT These Basic TEXTBOOKS 
for your Fall Industrial Arts CLASSES 


THE STUDENT’S PLANNING BOOK (Second 
Edition) 
Baysinger and Silvivs — 
PEWTER-SPUN, WROUGHT AND CAST 
Osburn and Wilber 


PRACTICAL CARPENTRY JOB SHEETS 


$ .30 


$ .90 


GAME OF WEAVING 
Gallinger $1.34 


ENGINEERING DRAWING-PRACTICE AND 
THEORY (Second Edition) 


Carter and Thompson $3.00 





ifm= contents of any of the above listed books are unfamiliar to you, write for EXAMINATION 
COPIES. They will be sent to you ON APPROVAL for a reasonable time. Persons signifying 
their connection with the field of education are entitled to the usual discount. 





INTERNATIONAL TEXTBOOK COMPANY- Scranton 9, Pennsylvania 











(Continued from page 42A) 


Committee on Pub- 
Ave., New York 
lored 


institutions up to and through the high school 
level. Charles W. MacLean, present manager of 
the division, will continue in that position. 

A second division, University Relations, main- 
tains close contact with colleges and universities, 
administers the company’s numerous scholarships 
and fellowships, and supervises the recruiting of 
graduate student adie, Howard C. Madsen 
has been named manager of this division. 

The training of all graduate students for en- 
gineering, manufacturing, sales, and other de- 
partments of the company is supervised by the 
third division, Student Training. O. D. Mont- 
gomery has been appointed manager of this 
division. 

4 The American Brass Co., Ansonia, Conn., pre- 
sents a new Anaconda Copper film in natural 
color. 

This new talking picture gives instruction in 
the ciieds of manufacturing copper and brass 
for war and peacetime uses, with some emphasis 
on the former. 

4 According to Brig. Gen. Frank Hines, head 
of the Veterans Administration, about 20,000,000 
persons will need vocational rehabilitation by the 
end of the war. 

¢ Encyclopaedia Britannica Films, Inc., Chi- 
cago 6, Ill,.is now distributing visual learning 

for use with Erpi classroom films pub- 
by Audio-Visual Council, Inc., Chicago. 

This self-testing device without penalty, was 

under the direction of prominent edu- 
cators. The guides help to emphasize the educa- 
tional aspects of the films and assure greater 
student achievement. 

@ The Linde Air Products.Co., 30 East 42nd 
St., New York 17, N. Y., has prepared 35mm. 
slide films covering welding, a and safety, 
to aid pa Pty of welding. The films are avail- 
able at all Linde offices at $3 per teaching unit. 
Each unit consists of one slide film, 25 lesson 
booklets for the students, and three instructor’s 
manuals. 


@ Walter O. Gutlohn, Inc., 25 West 45th St., 
New York 19, N. Y., announces the release of a 
special catalog of 16mm: motion pictures to be 
used as a teacher’s guide in the selection of visual 
material for i purposes. 

This film catalog is comprised of three sections: 


the first contains films selected and evaluated by 
different curricular panels composed of education 
specialists in their particular fields under the su- 
pervision of the Advisory Committee on the Use 
of Motion Pictures in Education. 

The second section lists those films approved 
by one or more of the following: W. H. Wilson 
Educational Film Libraries, Association of School 
Film Libraries, Dr. Hollinger of Pittsburgh 
School and other representative groups and in- 
dividual teachers, and Teacher Committees of 
Indiana University. 

The third section contains recently released sub- 
jects together with other carefully selected films 
which have not as yet been previewed by any 


educational film evaluation committee, but which 


will find a prominent place in the field of teaching. 

4 “Air Transportation Jobs and You” is the 
second in a series of slide films presented by 
United Air Lines. It is designed primarily to ex- 
plain the various jobs in the field of air transpor- 
tation. This slide film was prepared by the De- 
partment of School and College Service of United 
Air Lines and is distributed by the Society for 
Visual Education, Inc., 100 East Ohio St., Chi- 
cago 11, Ill. 

The manual accompanying the slide film is 
unique in presenting frame by frame exactly the 
illustrations used in. the slide film. This enables 
the instructor to prepare for presentation without 
actually projecting the various pictures in the 
slide film. 

The slide film and manual are available with- 
out charge to any school or training organization 
which has appropriate projection equipment and 
may be interested in using series of pictures. 

@ The use of kodachrome slides to promote 
interest among art students has been adopted 
by the Art School of Cooper Union, Cooper 
Square, New York 3, N. Y. The slides, which 
reproduce selected examples of student work, 
are available to selected groups of students in 
high’ schools, preparatory schools, and colleges 
with a definite interest in art. 
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Automotive Equipment, Tools, andl Supplies 


These maximum lists may be 
found helpful in peat ey inven- 
tories or preparing budgets. 

If possible, each shop should have 
access to a projector, so that stills, 
silent movies, or sound movies, may 
be used also in the student’s indus- 
trial arts and vocational education 


courses. 
AIR COMPRESSOR 
iy Coals Fo ft., with tank, pip- 
ing, and motor 
b) — a 1 cu. ft., with 


ALIGNING JIG—for connecting 
rods 


ANVIL 
a) No. 100 or No. 125 
b) Rim 


ARMATURE GROWLER AND 
TESTER 

AXLE STANDS 

BATTERY EQUIPMENT 
a) Cell tester, panel type with 


ABRASIVE — rubstone for cleaning 
castings in foundry 
ALCOHOL TESTER 
BATTERY 
a) Cell tester, prod type 
b) Cell tester, cadmium 
large 


f) Funnels, glass 
g) Hydrometer, acid 
kh) Knives 


) 
j) Post builders 


rack 
15-battery size) with 


@) Wood or metal, for bolts and 
supplies 
b) Wood or metal, for filing job 


sheets and correspondence 
CHAIN HOIST—with overhead 
trolley and track 


By For tables, or with tablet 
‘or or arms 
CRANE — portable 

TRUING TOOL 


CREEPERS 
DESK — teacher’s 
DRILL 

a) Breast 

6) Hand 

3 ware 3 portable, %4 z 


®) Pres, 2 ny cor Rig bow tor and 
e motor 


DYNAMOMETER — electric 
FORGE — with blower and tools 
FURNACES — 
GREASE DISP ERS 
GRINDER 

a) Cylinder with motor 
6) 8 in., with motor 


Automotive Shop—Small Tools 


» io 5 gal., kerosine 

e 

CHECKS toct, 1000, blank 

a) Cape, 36 jn. and 9 fn 
a 

Gala’ $0 inn 94 in 96 ia, lin. 
¢) Diamond point 

is ~guageneed SQUARES — 12 


COTTER-PIN EXTRACTOR 
DIVIDERS — 6 in. and 10 in. 
DRILL SETS 

@) 1/32 in. to % in., by 64ths 


FIRST-AID CABINET AND SUP- 


PLIES 
FLOOR BRUSHES — 18 in. 
FUNNELS — tin, assorted sizes 
GAUGES 


a) Air pressure 
b) Center 
c) Depth 


‘e) Thickness 

GLASS CUTTERS 

GOGGLES 

GREASE GUNS — plain and pres- 
sure type 


¢) 12 in., with motor 
HONES — cylinder 
JACKS 

a) Lever, 134-ton 

b) Ficoz, roller 
LATHE 

a) 11 in. by 4 ft., with motor, 

ch and attachments 


b) 16 in. by 6 ft., with motor, 
chucks, and attachments 

PRESS 

o. aoe. 
SPRAY PAINTING OUTFIT 
VALVE REFACING MACHINE 
VULCANIZER 

a) Electric steam for tube work 

6) Small, hand 


OILSTONE 
PIPE TAPS — % in., % in., % in., 
and % in. 


b) % in. to 1% in., by 32nds 
FILE CARDS 
FILE HANDLES — assorted 
FILES 

a) Fiat bastard, 6 in., 8 in., 10 
and 12 in. 
6b) Half. round, 6 in. 8 in. 10 
and 12 in. 
<) Mil, 6 in, 8 in, 10 in., and 
oo 6 in., 8 in., 10 in., and 


e) Square, 8 in., 10 in., and 12 in. 
EXTINGUISHERS 


in, 
c) Wood, 3/16 in. to 1 in. } 
BOLT CUTTER — 24 in. and 36 in., 


CALIPERS —6 in. inside and out- 
side 

CANS 
@) Oil, 1/3 pt. 


b) 1 gal., gas, safety 
c) 5 gal., gas, safety 


FIRE 


ene and Acid 


HAMMERS 
@) Ball peen, 4 oz. 
b) Ball peen, 1%4 bb. 


b) 6-in. bowl 
LAMP: 


LEAD POT — 


MAGNET GER 


— Pyr- 


METERS — velt and ammeter test 


PLIERS 
a) Combination, 6 in. 
Flat nose 


S — extension, with reels 


(Continued on page 48A) 





SURPLUS PROPERTY ACT 
(Continued from page 24A) 


to other non-profit educational institutions which 
have been held exempt from taxation. . 

“Sec. 13 (6) — . whenever the government 
agency authorized ‘to dispose of any property 
finds that it has no commercial value or that 
the cost of its care and handling and disposition 
would exceed the proceeds, the agency may 
donate such property to any agency or institu- 
tion supported by the Federal Government or 
any State or local government, or to any non- 
profit educational or charitable organization. . . .” 

The Department of Public Instruction will 
keep school administrators: advised of the 
organization and procedure for the distribution 
of surplus property just as soon as the federal 
agencies announce their organization and 
policy. 

NYA Personal Property 

The Labor-Education Appropriation Act 
(H.R. 4899, Public Law 373, 78th Congress) 
approved by Congress on June 28, 1944, 
<arProvided further, Chat. sag” pecool 

“Pro f r, That an 
formerly belonging to the National Youth Ad. 
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ministration and loaned to any public school, 
school system, or institution of higher education 
within any state under the provisions of Public 
Law 140, Seventy-eighth Congress, under. the 
heading, War Manpower Commission, shal] vest 
in, be, and become the property of such school, 
school system, or institution of higher education 
in which such property is located.” 


GREAT INVENTOR DIES 


Dr. Thomas Midgley, Jr., who discovered 
the antiknock properties of tetraethyl lead, 
died suddenly at his home in Worthington, 
Ohio, on November 2, 1944, at the age of 55. 

Although Dr. Midgley had been an invalid 
for the past four years as a result of an 
attack of infantile paralysis, he was active 
up to the last as an officer of the Ethyl 
Corporation and Kinetic Chemicals, Inc., and 
as president of the American Chemical 
Society. Less than two months before his 
untimely death he presided at the meeting 
of the American Chemical Society in New 
York City. 

‘His <n of tetraethyl lead as an anti- 
knock agent was made after he and his 

in the General Motors Research 


colleagues 
. Laboratories had tried thousands of other 
- chemical compounds without success. 


ot woe oe eee ee 
and transport plane is due largely to the 


development of high-octane selon a devel- 
opment in which tetraethyl lead, now. a vital 
we? a has played an important role. 
Midgley contributed largely to the 
nines of the chemistry of rubber and 
the methods of synthesizing rubber. With Dr. 
Albert L. Henne of Ohio State University, 
he developed Organic chlorofluorides which 
have been widely used as noninflammable 
nontaxic refrigerants. He was associated with 
the developments connected with the recovery 
of bromide from sea water. 
Last June, Ohio State University conferred 
upon him the honorary degree of doctor of 
pg At the time of his death he was both 
president and chairman of the board of the 
American Chemical Society, vice-president of 
the Ohio State University Research Founda- 
tion, vi t of Ethyl Corporation, 
vice-president of Kinetic Chemicals, Inc., and 
a director of the Ethyl-Dow Chemical Com- 
pan 
Dn Midgley was born on May 18, 1889, at 
Beaver Falls, Pa. His father, Thomas ey, 
an inventor and manufacturing executive, came 
to the United States from ‘London, 
at the age of six. Dr. Midgley was educated 
in the public schools of Ohio and at Betts 
Academy, Stamford, Conn. He received the 


(Continued on page 58A) 

















WHEN VETERANS MARCH 
INTO THE SHOPS 


Even as they approach completion of the greatest industrial training 
program in history, America’s school shops face a new assignment, 
tremendous in scope, vitally important. 

Are school shops ready for the task of training swelling armies of 
returned service men? Not quite. Not yet. They couldn’t be .. . 
because these years of war shortages and rigid priorities have denied 
them much of even the most obviously needed equipment. 

The re-tooling program which must now be undertaken may be 
viewed as a challenging opportunity. Past inadequacies of equipment 
can and should be eliminated. The nature of the job ahead leaves no 
place for compromise with anything short of the most modern, advanced 
equipment for every training purpose. 

We believe this applies with particular emphasis to mechanics’ tools 
of every type. Respect for fine tools—and keen appreciation for the 
better, faster workmanship they deliver—is fundamental in training 
the productive craftsman of the future. To the staffs of school shops 
everywhere Snap-On offers the personal services and counsel of tool 
experts, located in principal cities from coast to coast. The new 
Snap-On catalog of 3,000 hand and power tools will be sent on request. 
Address, 


SNAP-ON-TOOLS CORPORATION 


8074-C 28th AVENUE 
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Sead ror THis NEW 


SKILTOOL 
CATALOG 


and MAINTENANCE MANUAL 


Jot off the press! 


@ Every shop instructor who uses 
portable electric tools needs this 
manual to help make tools do their 
job better and last longer. The SKIL- 
TOOL Maintenance Manual in the 
SKILTOOL CATALOG is packed full 
of useful information on the care and 
economical use of ail portable elec- 
tric tools. Whether you use SKIL- 
TOOLS exclusively ... or whether you 
also use other makes . . . you'll save 
money and delay the need for tool 
repair by reading and heeding the 
advice in the new SKILTOOL Main- 
tenance Manual and Catalog. It’s 
yours for the asking. Mail the coupon 


today! 
ance ~ 








Special Section 
on care and 
operation of 
Electric Tools, 
including: 


DO’s AND 
DON'TS that 
help make tools 
last longer 


CARE OF 
MOTORS, etc 


How fo get the 
most from your 
portable electric 
tools 








SKILSAW, INC., 5033-43 Elston Ave., Chicago 30, Illinois 


eee e eee esenasene 


eee eee eee eee eee 


wee eee eweeeweeeees 


I 

| 

1 Please send.......... free copies of your new SKILTOOL Catalog 
' with Special Tool Maintenance Section to: 

: DRAG 0 since owsionsdcckign Sa duet stceneeio ie 
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(Continued from page 46A) 
bolt 


a) ncciag ¥% in. to 1% in. 
c) Vi seat 
SAWS 
a) — frames, 10 in., adjust- 
6b) Hack-saw blades, 18, 20, and 
24 teeth 
¢) Hand 
CALES 
a) Steel, 6 Pad graduated 1/64 


and 1/100 
b) a 12 in., graduated 1/32 


ERS 
SNIPS —tin, 3 in. straight and 3 
curved 


in. 
SOLDERING COPPERS—1, 2, 
and 2 Ib. with handles 


SPRING SPREADERS 
STAMPS. 
a) Figures, 3/ 


ee 


b) NF. % in. to 1 in. 
Seis 


TIRE 
TOOL KIT — metal box or canvas 


TWIST DRILLS — (extra sets) se- 
sizes 

> So nee 

b lifters 

ry Bo Sago » 12 in., and 18 in. 

2 ee et, a 


d) Rim socket 
a a ee 
P Spark Dg 
Speed wrenches 
§ eee os Y% in. to 


% in., N.C. end N NF. 
Dd Valve-tappet wrenches 


Automotive Shop— 


Materials and Supplies 


ACETYLENE GAS—in drums, 


BEARING COMPOUND 
BOLTS 


a) Paint 
6b) Spark plug 
c) Spoke 
d) Steel 


COIL-SPRING ASSORTMENT 
COPPER TUBING 
COTTER PINS — assorted sizes 
CR CLOTH 


OCUS 
DISTILLED WATER 
DRAIN COCKS 
ELECTROLYTE 


EMERY CLOTH—Nos. 2/0,’ 0; 
%, and 1 
ENAMEL — AUTO PAINTING 
GASKETS 
a) Copper asbestos 
b) Cork and felt 
c) Flange 
GASOLINE 


GREASE — cup, cans 
KEROSINE 
KEYS, WHITNEY — aueneted 
LACQUER — colors 
LUBRICANT — transmission 
NAILS AND BRADS 
NUTS 
a) eo castellated, square, hex- 
» Ce3 ao oe : and kinds 
-» Square exagon, se- 
lected sizes 


0 a screw, selected sizes 
d) Wing, selected sizes 


OXYGEN —jin- drums for lead 
burning 
PIG LEAD 
PISTON-RING COMPRESSORS 
RADIATOR HOSE 
RIVETS — brake lining, 5/16 in., 
¥% in., and 3% in. long. 
SANDPAPER — Nos. 2/0, 0, %, 
and 1 
SCREWS 
a) Flathead or roundhead, iron or 
brass, selected sizes and kinds 
b) Cap and machine, iron, or 
brass, and kinds 


SOAPSTONE 
a wire, or self-fiux- 


EERING PASTE 
SPELTER — for brazing 
SPONGES — %4 lb. 
STARTING CABLE 
TACKS AND STAPLES — uphol- 


c) Inner-tube repair stock 
d) cement 
4 Patches 
a Tread stock 
V. VE-GRINTING COMPOUND 
—coarse and fine 
WASHERS 
a) Lock, assorted sizes 
6) Wrought iron 
WASTE 
WIRE — primary and. secondary 











OF RESTORING 
= CRACKED ENGINE 
o HEADS AND BLOCKS 
TO UNIMPAIRED 
SERVICE 














| AVITAL AND\ 
| HIGHLY ‘ 


REMUNERATIVE \ 


AUTOMOTIVE \ 
ENGINE SERVICE 


The K & W Mechanical Method of repairing 
cracked heads and blocks is a “MUST” in every 
course on servicing automotive and diesel engines. No engine me- 
chanic can be called completely “competent” in overall engine service without knowledge of this Method. 
~ Whe K & W Mechanical Method employs no heat .. . it is a cold mechanical repair that will seal 
gg aaa Sor heat, freeze or stress crack, even to the extent of affecting a complete, lasting repair on 
. blocks broken by thrown connecting rods. Being a cold repair precludes the possibility of setting up 
distortion stresses such as are frequently caused by braising and welding. Furthermore, every 
repair made by the K & W Method is guaranteed to last the life of the engine. 
O D T training schools teach the K & W Method, it is used regularly in the repair stations of the 
armed forces and is standard practice with the largest fleets, garages and engine rebuilders. 












tely 
epg), 
Ted in z 
w A Our. 
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NO ADDITIONAL SHOP EQUIPMENT FREE TRAINING AT OUR PLANT 

NECESSARY Complete information concerning repairs made with 

Tools required to.make K & W Mechanical repairs the K & W Mechanical Method will be furnished you; 

are the type of portable power tools that are stand- or we will train your instructors at our plant without 
ard equipment in practically all school shops. charge. 

The K & W Mechanical Method is advertised in 15 leading automotive magazines 

oper people everywhere. There's a K & W representative near you . . . he will be glad to give you 








KW 
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CONTINUOUS SCREW AND 
QUICK ACTION VISE 
Designed and built to withstand 
the most severe service. The extra 
heavy Cold Rolled Screw and Solid 

Bronze Nut will last a lifetime. 


MACHINIST VISE : 


Unsurpassed for strength and 
durability. Supplied with | sta- 
tionarv or swivel base and ip 
various sizes. 


Use these MORGAN VISES] 
por Lifetime Wear 


more efficient. 












Morgan semi-steel vises give you more years of unbroken, satis- 
factory service. That is why thousands of school shops enh = 207 
the country are using Morgan vises as standard industri 

equipment. That is why, too, their shops are more economical and 


-arts 


Write for complete 








A TIME-TEACHING CLOCK 
PROJECT 


HAROLD GLUCK and 

CHARLES SULLIVAN sg 
William Howard Taft High School 
New York City 


There is a certain type of student who just 
never seems able to get started in shopwork. 
If we can but get him across the barrier with 
a finished project the resistance is broken and 
he turns with a will and liking toward. shop- 
work. What is needed is a project that will 
fit the following educational requirements. 
First, it should require such a minimum of 
skills that there can be no valid excuse for 
the student not finishing the project. Second, 
it should be the type of work that will induce 
a good student to want to copy it. This is 
very important. Psychologically, the poor stu- 
dent gets a mental /Jift if he sees the other 
students wanting to make the same piece of 
work he has just finished. Third, it should be 
something he can use or give as a present 
and it should look like a job requiring difficult 
techniques and skills. 

With this in mind, the following time- 
teaching clock project was devised. If the 
student has a younger member of his family, 
it will be a very welcome gift. If not, it can 
be given as a gift to some other young child. 

In Figure 1 is shown the finished clock, 
painted and ready to use. To make such a 
clock. a 3% by 12 by 14-in. board is required. 
Use either new stock or scrap. The one shown 
was built of scrap. Upon this. board, lay off 


an outer circle with a radius of 5% in., and. 
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Fig. 1. The clock ready for use 


an inner circle of 5 in. Then lay off 60 equal 

spaces in the space between the two circles. 

After the paint job is completed, insert into 

each dot a steel screw, each of which will 
t a minute. 

Next lay off 12 marks, each. one for an 
hour of the day, along the rim of the inner. 
circle. Use a No. 12: auger for boring the 12 
holes through the board. Get a piece of dowel- 
in diameter, and cut 12 pieces each 








Fig. 2. The parts of the clock 


(Continued on page 56A) 








Topay's students must compete with tomorrow’s 
conditions — with war workers trained by modern audio-visual 
methods, with returned service men who have been taught to learn 
rapidly and efficiently. Now it is more important than ever to make 
available to students the means and facilities for faster, better 
learning offered by Victor 16mm Sound Motion Picture Equipment and 
specialized films. In vocational studies, for manual training, for 
the sciences, social studies and general education, Victor 16mm. Magic 
is the ideal teaching and training aid. Sturdy in construction, 
most simple to operate, highest in quality of sound and picture 
reproduction, Victor, in audio-visual education was first yesterday, 
is foremost today and will remain the leader tomorrow. 


Home Office and Factory: Davenport, lowa é 
New York (18), McGraw Hill Bidg., 330 W. 42nd St. 
Chicage (1), 188 W. Randolph 
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Electrical -Shop masini Senin: Motor and Testing Equipment 


These — lists may be 
found helpful in checking inven- 
tories or preparing budgets. 

If possible, each Peay oF should have 
access to a projector, so that stills, 
silent movies, or sound movies, may. 
be used also in the student’s indus- 


trial arts and vocational education 


courses. 
BENCH GRINDER 
BENCHES — plain or with draw- 
ers, for tools and equipment, or 
with compartments for the stor- 
ing of wiring panels. Preferably 
P —_ should have electrical outlets 


a) Auger, % in. to 1 in. by 16ths 
6) Auger, 11/16 in., 18 in. long 
c) Drill, for wood, square shank, 
¥% in. to % in. by 16ths 
n 


BLACKBOARD — permanent or 


ABRASIVE CLOTH — Aluminum 

oxide, 1, 134, and 2 in. wide 
ARMORED CABLE 

a) 2 wire, No. 14, single strip 

b) 3 wire, No. 14, single strip 

c) Box connectors 
ATTACHMENT PLUG 
BAR HANGERS 
BATTERIES — dry cells 
BATTERY ACID — 1.300 
BATTERY SEALING 

UND 


PO 
BOX CLEATS 
ae % in., No, 19, and 1% 
lo. 
BRAKE LINING — Y% by 2 in. 
BRUSHES —carbon, for motors 


COM- 


@) Open circuit 

b) Closed circuit 
BUSHINGS 

a) Loom, No. 1 and No. 2 

b) “Jiffy” loom No. 2 
BUZZERS 
CLEATS —unglazed porcelain, 2 


wire 
CLIPS — test, with insulators, Uni- 

versal, Nos. 22, 23, 24, and 25 
COMMUTATOR CEMENT 
CONDUIT 

a) pate ¥% in., % in., and 1 


b) Box connectors, for flexible 

c) Couplings, for fiexible 

d) nuts, % in., % in., and 
1 in. 


BLOWTORCHES — 1-at: size 

BOOKCASE 

BRACES —ratchet _ type, 
swing 

BULLETIN BOARD 

CABINETS — wood or metal for 
filing class records, instruction 
sheets, drawings, etc. 


8-in. 


a) Breast 
b) eda hes act ste: 


c) Hand 
d) Portable, electric 


6) Twit, 1/32 Jn. to 96 tn. by 
DRILL PRESS 

a) Bench, hand, or power driven 

6) Heavy, power driven 
FIRST-AID CABINET AND SUP- 

PLIES 


HACK SAW 
a) Blades, 10 in., 24 tooth 
6) Frames, adjustable 


6) Claw, 12 oz. 


"s, ball peen 
| HICKEY — % im. and % in. 


LATHE 
a) 10-in. or 12-in. swing, 
6 ft. or 8 ft. long 
rs b) Speed 


LIERS 
neo Gos, 005 SaaS fe. 


PUNCH. — for etal pa 
PUNCHES — assorted 


Electrical Shop—Supplies 


e) Rigid, %4 in., % in., and 1 in. 
CONDULET 
a) ee LL, LR, and 


b) en ¥% in., blank 
DOOR OP ENERS — mortised 
FISH PAPER —.0125 in. thick 
5g ae chain, suspen- 


FIXTURE STUDS 
a) Plug type, renewable, 125 volt, 
15 amp. 


in., assorted 
mii Chars —4 i. and 


LAMPS 
. @) Carbon, 220 volt, 60 watt 

b) Mazda, selected. as wattages 

and vo. 

c) Guards for brass sockets 
LEATHER NAIL HEADS 
LUGS — 25 and 50 amp 
LUMBER — 2 by 4 AS by 14 ft., 

No. 1, white pine dressed, 4 sides 
MOLDING 

a) Metal 

b) Metal, fittings— crosses, T’s, 

internal elbows, junction 

boxes, switch bases, keyless 

receptacles, snap switches 
NAILS — roofing 


d) Covers 
RECTIFIE 


NUTS — iron, 4-36, 6-32, 8-32, 10- 


24, 12-24, 10-32, 14-20 
UTLET BOXES 


a) Return call, 3 point 
b) Single 


) 
RECEPTACLES 


a) Flush, duplex 

b) a cleat, 660 watt, 250 
volt 

c) Concealed 


RS —Tungar, for charg- 
ing from 1 to 12, 6- and 12-yolt 
batteries 


RELAYS — Dixie 
RESISTANCE BOARDS — for 


RESISTANCE UNITS — 125-ohm 
RHEOSTATS ~ 


a) Compression, 275 watt 
b) Field, for shunt and com- 
pound motors 


R _ 
ROTARY CONVERTER — 5-kw. 


capacity, 3 phase a.c., 110 volt 
d.c. 


SCREWS 
a) a 8/32, 10/24, 12/24, 
14, 


b) Machine, roundhead, 4-36 by 
in., 6-32 by % in., 6-32 by 
in., 832 by % in., 8-32 


So ehet's 
48 in. zigzag 
ct ~ eae 

SHEARS —for cutting metal mold 

SOLDER DIPPERS 

SOLDERING COPPERS 

a) Assorted 

$} aecane 

c) Handles 

“‘—_iKik 
threads, 34 


Fase 
box 
 d 


e) 


blue; and No. 1, red 
a) Brushed, brass pull chain, key- 
Tess, 


b) Pande, with caps 
c) Porcelain, key, caps 

SOCKET CAPS —% in. and % in. 
bushed 


SOLDER WIRE — 50/50, size No. 
10 ; 

SOLDERING PASTE — 2-oz. cans, 
nonco 

SOLDERING SALTS — 1-oz.. cans, 


(Continued on page 54A) 





PAYMENT TO VETERANS TAKING 
PART-TIME STUDIES 


Payments to veterans for part-time studies 
and_to institutions for part-time students 
under the educational features of the “G.I. 
Bill of Rights” were established today in in- 
structions issued by Brig. Gen. Frank T. 
Hines, Administrator of Veterans’ Affairs. 

All veterans who have not been receiving 
checks because they are taking part-time 
courses will go on the pay roll anne, 
unless they are gainfully employed in full- 
time jobs not related to the course of train- 
ing. In this case no payments will be made. 

General Hines’ letter provides for payments 
to both-veterans and institutions in proportion 
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to the time the veteran devotes to the educa- 
tional or training program. But the time the 
veteran may follow a part-time course will be 


increased so that he may receive the equiva- _ 


lent of the maximum full-time course per- 
mitted by law. 

That is, if a veteran is going to school half 
time, he will be paid at half the full-time rate, 
but he may continue the course twice as long, 
as he is using up his allotment at only half 
the rate he would under a full-time course. 
Of course, he may not continue his course 
beyond the maximum permitted by law. 

The schedule provides for payments in 
schools using semester hours as follows: 

12 hours — full time 

9 to 12 hours — 3% time 
6 to 9 hours— % time 
3 to 6 hours— % time 

In schools using clock hours the schedule 
ollows: 


‘25 hours per weak Fall time 
18 to 25 hours per week — 34 time 
12 to 18 hours per week — % time 
6 to 12 hours per week — % time 
For on-the-job training the schedule is based 
on the number of hours a student is required - 
to devote to training. As these are not uniform 
they will be based on schedules submitted by 
the institution in which the training is under- 
taken. But both time on the j and time 


For those doing graduate work the policy 
of the institution will prevail and a statement 
from a responsible official will determine what 

(Continued on page 58A) 











GENERAL ELECTRIC EDUCATIONAL SERVICE 


Because of the utilization of our facilities for war work, the 
War Production Board priority requirements may make it 
impossible for us to make the deliveries you desire. How- 

, there are no priorities on plans for your future needs. 


ere Films 


An extensive motion-picture service 
is maintained by the General Elec- 
> Company oe 4 
disseminating oughout 
United States reliable information 
concerning important develop- 
ments in the electrical field. 


The service poms poten. 
picture films by means of w 

the details of manufacture and 
the use of electric products 


are presented in a highly in- 


structive manner. 


Silent pictures are furnished 
either in 35-mm, safety or 
nitrate stock, and 16-mm 
safety stock. 


All sound pictures are avail- 
able in 16-mm sound on film, safety 
base. Many are also available in 35-mm size. 
Films are lent free of charge with transportation 
charges paid by user. 


These films are listed and described in General Electric’s motion- 
picture catalog, GES-402, co of which may be had upon appli- 
cation to the nearest G-E o ce. Requests for the use of motion- 
picture films should be addressed as directed in that publication 
and will receive the attention of a specialist. 


Photo News Service 


General om furnishes i than 10,000 school and college 
teachers in pa ae abroad with semimonthly news 
posters wich tell briefiy, authoritatively, and interestingly the 
story of the accomplishments of electricity—the most recent de- 
velopments in the research laboratories of the Company — ex- 
ts with man-made lightning — electric ships, spectacular 
tning, precision instruments, short-wave radio, X ray. These 
posters have come to be almost standard equipment for many 
general- teachers. They are published on the ist and 15th 
of every month from October 1 through June 15. The service 
is free. Teachers only should apply for it, and should give their 
school address. 


Educational Construction Projects 


The General. Electric Company, in carrying out its educational 
program, has sponsored the preparation and publication of several 

. construction projects for technical and vocational schools. These 
projects are exceptionally valuable for the school shop since they 
-are not y pesca. but involve a certain amount of 
mechanical dexterity. with such tools as the lathe, drill press, tap 
and die, etc. The G-E projects have the following ‘standard ratings 
and are completely described in the G-E bulletins indicated: 


(1) a ee 60-cycle, 110-volt capacitor-motor, 
(2) skp, single-phase, 60-cycle, 115/230-volt capacitor-motor, 
GEA-3526, ; 


(3) %4-hp, 3-phase, 60 cycle, 220-volt motor, GEA-3542. 
(4) 250-watt, 125-volt, compound-wound d-c generator, GEA-2289. 
(5) 14s, —T 60-tycle air-cooled transformer, 


Equipment for Electric-machinery and 
Electronics Laboratories 


When deciding on the equipment for an electrical shop or labora- 
tory, the new Bulletin GED-1093 will be particularly useful. In this 
publication will be found equipment listed in several groups to meet 
a wide range of requirements. For the elementary courses, a few of 
the more important types of machines are recommended, together 
with control apparatus, measuring instruments, and certain ma- 
chine tools which should be in every electrical shop. For more 
advanced work, or as funds become available, equipment from 
other groups may be added to provide well-balanced laboratory 
equipment which will permit a wide range of experiments. 


In addition to listing the equipment, this booklet discusses briefly 
the several items, explaining why they have been selected and the 
use to which they may be put in the laboratory. 


This bulletin, which supersedes GEB-62, has been completely 
revised and brought up to date. The section covering electronics- 
laboratory equipment is especially recommended to those who ar 
planning a laboratory for the study of the basic principles of 
electronics and electronic control. 


LABORATORY APPARATUS 


General Electric engineers will gladly recommend apparatus to 
meet your special conditions if you will give them such details as: 
type of course, number of students, laboratory or shop space avail- 
able, money at hand for equipment, etc. Further than this, liberal 
discounts from the regular commercial prices of Company products 
are allowed to educational institutions. For quotations on apparatus 
and further information concerning G-E educational service, con- 
sult the Educational Specialist at the nearest office of the Company, 
or write direct to our Educational Sales Section at Schenectady. 


Usually, the General Electric Company recommends standard 
apparatus for laboratory instruction. It is recognized, however, 
that because of its size, cost, and the power required for operation, 
much commercial apparatus cannot be used in the laboratories of 
engineering schools and colleges. For this reason, the General 
Electric Company has given especial attention to the selection 
for educational use of such standard apparatus as is of suitable 
size and which will illustrate fundamental principles of design and 
construction as well as acceptable commercial practice. 


Where standard apparatus is not entirely suitable, the General 
Electric Company has not hesitated to design special apparatus for 
the electrical laboratory and shop. 


Thus the student is given an opportunity, while becoming familiar 
with the underlying principles of electrical engineering, to become 
acquainted with actual construction details. Bulletin GEA-1185 
illustrates and describes G-E apparatus particularly adapted for 
laboratory use. 


Other G-E- Publications 


Catalogs, descriptive bulletins, and other publications are available 
covering practically all standard lines of G-E apparatus, such as 
electric motors and generators, control equipment, instruments, 
transformers, etc. For such bulletins and for complete information 
regatding ‘any electric equipment in which you are interested, 
address the Educational Specialist at the nearest G-E office. 


GENERAL @ ELECTRIC 


General Office, Schenectady, N. Y. — Apparatus Sales Offices in Principal Cities 
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Laboratory-Perfected for Industry 
KESTER CORED SOLDERS 
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BECAUSE 


Kester Cored Solders are tops for teaching because they’re the 
standard, modern solders of American industry. 


Another reason is that they are virtually mistake-proof in appli- 
cation, because positive-acting flux— flux that does not dis- 
integrate or lose its” fluxing power —is right in their cores. 
They’re laboratory-perfected to form solder-bonds that hold 
fast under the most severe operating conditions. 


A third reason is that the flux and solder are applied in one 
quick, simple operation. Messy flux pots are out. Waste is 
avoided. Flux splatters on walls, floor and benches are 
eliminated. 

Your students will use Kester Cored Solders when they take 
soldering jobs. They will use Kester Rosin-Core Solder for 
electrical work, and Kester Acid-Core Solder for general work. 
Experience ow will help them then. 

Prep your students on the clean, tight bonds that Kester Cored 
Solders form. Acquaint them with the complete Kester line, 
that includes a strand and core size, and alloy and flux com- 
bination, for every kind of solder job. You'll be proud of their 
student work, 

Your classroom solder is laboratory-perfected for industry 
when you teach. with Kester Cored Solders; and 46 years’ 
solder experience and laboratory research back your teaching. 
Order from your wholesaler. 


% BUY WAR BONDS 


KESTER SOLDER COMPANY 


4257 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark, N. J. Canadian Plant: Brantford, Ont. 








RESTER 


Pay eer Phd 


Photo Courtesy The Hallicrafters Co. 
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STARTING BOXES 
@) For compound motors, various 


b) For shunt wound, 1 h.p., 110- 
volt motors. Overload release 
~'¢) For shunt wound, 1 hp., 110- 
morré motors. No voltage re- 


d) Sarin devices of various 
makes and principles, for 1 
h.p., 3-phase, 220-volt a.c. 


motors - 
STORAGE BATTERIES — 6 volt 
SWITCH 


a) Battery, 4 point 

b) Bases, porcelain, for 10-amp. 
switches 

¢) Boxes, 234 in. deep 

d) Entrance, safety, 2 pole, 30 
amp., with 2-branch lighting 
ircuits 


circui 

e) Entrance, safety, 3 pole, 30 
amp., 250 volt 

f) Flush, push button, S.P., D-P., 


kh) Knife, type DP.S.T., 
DP.D.T., SP S.T., and 
S.P.D.T. 


j) Surface, snap, electrolier 
k) Surface, snap, S.P.D.P., 3 way, 
4 way 

SWITCHBOARD — as required 
TACKS — deabie-peinted No. 10 
TAPE 

a) Friction, %4-Ib. rolls 

b) Rubber, ¥%-Ib. rolls 


TELEGRAPH SETS — including 
’. sounders, and relays 


a) Bell ringing, 6, 8, 14 volt 


b) — phase, 110-220 
S.K.V.A. cage 


TUBES — porcelain, 5/16 by 3 in., 
oe by 5 in. and 5/16 by 


0 in. 
TUBING — —— nonmetallic, 4 


a) Annunciator No. 18 or No. 20 
b) Fixture, No. 18, single yellow, 
with marker 


c) Rubber covered, solid copper, 
No. 10, black 

ad) No, 10, white 

e) No. 14, black 

f) No. 14, white 

g) Rubber covered, No. 16, brew- 


ery cord 
h) No. ag lamp cord, green and 


5) SCC. er: , enamel- 
ed, sizes Nos. 16 to 26 inclu- 


Electrical Shop— 
Motor and Testing Equipment 


ANNUNCIATORS 


a) Automatic needle drop 


b) Gravity drop 
c) Manual needle drop 


ARMATURES — burnt out, for re- 


ra 


BATTERY CHARGER — commer- 


CIRCUIT BREAKERS 


a) Air, single pole, overload, 25 
amp.,.550 volt 

b) Air, single pole, underload, 15 
amp., 550 volt 


CONTROLLERS 


a) For multiple-speed motor 
b) For 1 hp., 110-volt series 
motors 


GENERATORS 


a) Metor-generator set, 10 hp., 
to supply 110-volt dc. for 


testing _ purposes, _ battery 


charging, etc. 
b) Generator, 6-volt d.c. coupled 


to an a.c. motor for 6-volt 
circuit testing 

c) Auto generators of differerit 
makes 


GRAVITY CELLS 
MAGNETS — testing, 10,000 ohm 
METERS 


a) Ammeter, standard, 60 amp., 
b) Adameatiie » Standard, 60 amp., 
c) a student, 60 amp., 
d) Ammeter, student, 60 amp., 


e) Voltmeter, standard, 0-10 volt, 


f) Voltmeter, standard, 
volt, d.c.—a.c, 
g) Voltmeter, standard, 125 volt, 


a.c, 
h) — standard, 125 volt, 
c. 
i) b roxpigeri student, 110 volt, 
k) ee student, 110 volt, 


19) Wattmeter, standard, 110-220 
volt, 30-60 amp., d.c-a.c. 

m) Wattmeter, student, 110-220 
volt, 30 amp., a.c.—d.c. 

mn) Watt-hour meter, 125 volt, 5 
amp., a.c., single phase, var- 
ious makes 


110-220 


MOTORS 


a) Auto starter, different makes 
b) Burnt out, fractional h.p., 110 


d.c. 
ad) Multiple speed, 1 h.p., 3 phase, 
220 volt 


€) Series, 1 h.p., 110 volt, dc. 
f) Shunt, 1 h.p., pag Bas = Benge 
g) Split phase and repulsive, a.c. 
Sod. cane shatle shath, pucerted 
hk) Split phase induction motors, 


peer Saray “amgpemint egy ctabagapemn, tebe 


ment...combining ruggedness, dependability and long life. 
Following is a condensed listing of the WESTON instru- 
ments available . . . also are illustrated a few of the 
models most widely used in educational work. Complete 
information on any WESTON instrument is available and 
will gladly be sent on request. Write to... Weston Elec- 
trical Instrument Corporation, 595 Frelinghuysen Ave- 
nue, Newark, New Jersey. 


PORTABLE INDICATING INSTRUMENTS 
Ammeters, Voltmeters, Wattmeters, Galvanometers, 
_ Microammeters, Ohmmeters, 


Microfarad Meters 


PANEL MOUNTING INSTRUMENTS 
Ammeters, Voltmeters, Wattmeters, Galvanometers, 
Microammeters, Ohmmeters, M 


icrofarad Meters 


RELAYS. 
Sensitive and Power Uses — Current and Voltage Types 


INSTRUMENT TRANSFORMERS 
Portable — Potential and Current 
AIRCRAFT INSTRUMENTS 


Ta emperature Indicators, Radio Compass 
ae Ammeters, Voltmeters, etc. 


ELECTRIC TACHOMETERS 


A.C. and D.C. Types — 


Remote Indicating 


LABORATORY STANDARDS 
Voltmeters, Ammeters, Wattmeters 


SPECIALIZED TESTING EQUIPMENT 
Power Analyzer, Photoelectric Potentiometer, 
Battery Testing Instruments 
SERVICE EQUIPMENT 
Tubecheckers, Analyzers, Ohmmeters 


PHOTOELECTRIC CELLS 
“Photronic” Cells — Dry Disc Type 
PHOTOELECTRIC CONTROL DEVICES 
“*Photronic” Cell Controls, Illumination Controls 
LIGHT MEASURING DEVICES 
Illumination Meter, Foot Candle Meters. 
Sight Meter, Exposure Meters 
TEMPERATURE INDICATING INSTRUMENTS 
ELECTRICAL TYPE — Remote Indicating 
BIMETALLIC DIAL TYPE — Laboratory, Industrial 
INSTRUMENT ACCESSORIES AND PARTS 
Shunts, Cables, Resistors, Switches, Binding Posts, 
Leads, Multipliers, Adapters, Radio Plugs, etc. 
STANDARD CELLS 


ee. A registered tr. 
Electrical Instrument 


ademark designating the photoelectric cells 
devices manufactured exclusively by the Weston 
Corporation. 


WESTON 
Lystrumenls 











Southington, Connecticut 


$ $ 
“Nee 13% 








TRAINING in SHEET-METAL WORK 


for today’s immediate needs .. and tomorrow’s opportunities 


Skilled sheet-metal workers are always in great demand by all 
branches of sheet-metal and aircraft industries. 


A sheet-metal department equipped with PEXTO Machines and Tools 
will gain valuable time for industry by shortening the usual transition 
period from learner to qualified sheet-metal worker. Such men will be 
schooled in the use of blue-prints, familiar with work layout practices 
and trained in the proper handling of the tools of their trade. 


VOCATIONAL BULLETIN SB35 IS YOURS FOR THE ASKING 


THE PEGK, STOW & WILCOX CO. 
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TIME-TEACHING CLOCK 


(Continued from page 50A) 
nut. These hands can be moved to show the 
time. 
The clock needs’ a good but simple base 
support. Get two pieces of 34 by 2 by 6-in. 





Fig. 3. Playing the game 
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board. These will support the clock face by 


means of metal angles. Attach angles on both 
sides of the-clock.. However, in order that the 
screws do not meet, on the clock side the 


angles are separate, but on the reverse side - 


they are together in the center of the base 
board. 

Use either enamel or a good paint to finish 
the board. In Figure 2 you have the clock face, 


the hands off the clock on the table, and the 
12 number plugs. Figure 3 shows a youngster ° 


inserting a time plug in the appropriate hole. 
Get your student to work out directions on 
how the toy is to be used. Here you get into 
contact with the student. For whom is it 
being built?’ A younger brother or sister? A 
neighbor’s child? A fond nephew? Point out 
that with very young children, the time- 
teaching clocks can be played like a game. 
The game consists first in placing the correct 
number into the correct hole. Then you move 


12 es 
Fig. 4. Details of the clock 


the hands and the child must tell the time. 
With older children it can be used as a direct 
teaching aid. The hands are moved into differ- 
ent positions. Later, the numbers are removed 


‘and the child is able to tell the time without 


use of the numbers by position of-the hands. 
Time should be taught first in terms of min- 
utes as 1:20 or 1:15 and then in terms of 
quarter and half hours. Directions should be 
typewritten or printed by hand in script. 

During the Christmas season, this project 
can be turned into a complete show project 
and a number of them made for one of the 
local charity organizations or toy distributing 
groups. 


Our farm woodlands alone have a larger 
area than the combined forests of Norway, 
Sweden, Finland, and Italy. — American 
Forest Products Industries, Inc., Washing- 
ton, D.C. 
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In order to meet the tremendous demands of war, Industry 
has been compelled to train and use thousands of machine 
operafors. But in peacetime, Industry’s prime need will be for 
more thoroughly-trained machinists. To meet that demand, 
your students need the broad, basic training offered by 
Walker-Turner Machine Tools. 


These machines help the trainee learn differences in materials 
. . . because they machine everything from tool steel to 
plastics. Their exceptionally wide speed ranges fit them for a 
variety of cutting speed problems. Their flexibility enables 
your students to develop innumerable special set-ups. And 
they handle practically every machining operation . . . drill- 
ing, tapping, sawing, reaming, milling, counter-boring, and 
lots more. 


Safely and simply operated, Walker-Turner Machine Tools 
give industrially job-tested performance at prices to fit your 
budget. Send for our latest catalog. 


WALKER-TURNER CO., INC., 5493 Berckman St., Plainfield, N. J. 





Help H Hin Select The Right Roud 
withWALKER-TURNER MACHINE TOOLS 






BAND SAWS 
@ 14 in. and 16 in. models. 
Back gearing and cone pul- 
leys provide speed range from 
61 to 5300 s.f.m. for cutting 
practically any material from 
steel to wood. 
























20-INCH DRILL 
PRESSES 






@ Power or hand feed. 
Drill to center of 20” 
circle. Feed 6”. Ca- 

ity 1” in cast iron, 
Ke in Boe Spindle 
speede 260- r.p.m. 












RADIAL DRILL 


@ Handles light 
drilling, tapping and 
routing operations as 
effectively as larger 
machines. Drills to 
center of 62” circle. 
Maximum = Saaenee 
nose of uck to 
table, Bye Spindle 
traverse, 344”. 
















MACHINE TOOLS 


x SE HAND 
mF AWS e 


HIN 





AND POWER FEED e 
POLISHING LATHES © FLEXIBLE SHAFT MACHINES 
ES FOR METAL e 


RADIAL DRILLS 


MOTORS ¢ BELT & DISC SURFACERS 
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GREAT INVENTOR DIES 
(Continued from page 46A) 


degree of mechanical engineer from Cornell 
University in 1911. 





Dr. Thomas 
Midgley, Jr. 


After his graduation he entered the employ 
Of the National Cash Register Company, 
Dayton, Ohio. Later he was associated with 
his father in the Midgley Tire and Rubber 
Company of Lancaster, Ohio. In 1916, he 
returned to Dayton and began work under 
Charies F. Kettering. 

When Dr. Kettering moved to General 
Motors he took Dr. Midgley with him — and 
also the researches into antiknock compounds 
in which he and T. A. Boyd were engaged 
at the time. From the discovery of tetraethyl 
lead as an antiknock agent came the formation 
of the Ethyl Corporation in 1924 with Dr. 
Midgley serving as its first vice-president. 
His Freon refrigerants gave rise to Kinetic 
Chemicals, Inc. He held several important 
patents and he contributed many technical 
papers to magazines. 


PAYMENT TO VETERANS 
(Continued from page 52A) 


proportion of time is being consumed by the 
veteran’s courses. 

General Hines’ letter also provides that 
where unusual circumstances exist that are 
not covered by his instructions they shall be 
referred to the Central Office of the Veterans 
Administration, together with a complete 
statement of the facts, 
considered there. 





The task of vocational education is 
bound to be multiplied during the period 
of readjustment fullowing the present war. 
What the schools have done in the period 
devoted to defense training and the train- 
ing of warworkers since July, 1940, can 
be repeated in a more difficult job provided 
the schools are adequately financed to meet 
the emergency. Even in Delaware with a 
total school population of only about 50,- 
000 more than 37,000 persons have re- 
ceived special training for war jobs in this 
period. Given adequate funds the American 
schools can do any kind of a job that 
America needs to have done in the way of 
educating either her children or her-adults. 
—H. V. Holloway. 











so they may be 











VOCATIONAL 





LEATHERCRAFT PROJECTS 





pp 311-A, bremgge 1 Ses identification window, 
2 card neering “tocng. El Morocco 

facts teeenates 
ot doz. $6.60 


No. 316-A. 6-Hook Key Case. Another emert 
project; El Morocco Noting Sheepshin card 
et, gimp lacing. Se; doz. 








14th Catalog — Free on Request 


See Fellowcrafters new 56-page illustrated 
Catalogue for real vocational guidance 
data in Plastics, Metals, and 20 other 
crafts, with Priority Data. 











DISTRIBUTORS: 


ATLANTA 1, GA., Milton Bradley Co. of Ga., Inc., 
384 Forrest Ave., N. E. 

BOISE, IDAHO, The Book Shop, 319 N. 8th St. 

— a  sacand Fellowcrafters, inc., 130 


cincinati % oHio, A. E. Wilde Co., 136 W. 


CHICAGO 10, ILL., eae Craft Service, Craft 
House, 615 No. LaSalle 
Dp *. OHIO, Tonia Leather Co., 
1817 W. 25th St 
DENVER 2, COL., H. R. Meininger Co., 409 Six- 
teenth ‘St. 
DETROIT ae | MICH., Dearborn Leather Co., 834 


Michigan =, 
HONOLULU, WAIL, T. H., N. K. Young Co., 
7 No. Powaht St St. (P.O, 1556) 
LOS ANGELES 55, CAL., te ae egg id Co., 
ey Supply Division, 736-738 So. Broadway 
LOUISVILLE 2, Pd Central School Supply Co., 
311 W .Main St 

NASHVILLE 3, TENN., Nashville Products Co., 
158 2nd Ave., N. 

NEW YORK 7, N. Y., Warren Sales Co., Inc., 
26 Park Pl. 


PHILADELPHIA 6, PA., Garret-Buchanan Co., 
School Supply Dept., 12-20 So, 6th St. 
= 4, ORE.,_J. K. Gill Co., 408 S. W. 
ve. 


ee. 9, ae ” ‘acne School Equipment 


st. Rae L min = Paul Book & Stationery 
55-57-59 East Sixth St. 
wanna 23 % Rendnants, Inc., 543-45 E. 


CANADA, deni, Sonnewé, lewis Craft Supplies, Ltd., 
8 Bathurst St. 


LMM | 

















Our woodworking classes would 
heat a loss without Douglas Fir 
Plywood : 


—and now we feel the same way 
about the pamphlets and wall charts 
‘you have advertised.” 


says Marcus E. Erickson of the 
Augusta Lewis Troup, Junior 
High School, New Haven, 
Connecticut. 


When Douglas fir plywood is again available’ (which 
will be the moment war restrictions are lifted) give your 
classes the advantages offered by this modern ‘miracle 
wood”. Douglas fir plywood is an ideal material for student 
instruction, just as Mr. Erickson says. It’s light in weight, 
strong, rigid and durable. It’s easy to work, either by hand 
or with power tools. It holds nails or screws right at the 
edge without cracking or splitting. It takes any finish, 
easily and quickly. In short, it makes possible a stronger, 
better-looking finished project—one which gives students 
that feeling of accomplishment which is so important. 

Lay your plans now. Remember, when restrictions are 


‘lifted, plywood will be immediately available. The plywood 


industry faces no reconversion delays. 


me \DOUGLAS FIR 


‘ay \PINWOOD 


LARGE. LIGHT. ST RONG. 


SPECIFY DOUGLAS FIR PLYWOOD BY THESE “GRADE TRADE: MARKS” 
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Woodworking Equipment, Tools, and Supplies 


These maximum lists may be 
found helpful in checking inven- 
tories or preparing budgets. 

If possible, each shop should have 
access to a projector, so that stills, 
silent movies, or sound movies, may 
be used also in the student’s indus- 
trial arts and vocational education 
courses. 


BENCH 

a) Shop, with hardwood tops, 
1% in. or over in thickness, 
the top to project far enough 
to allow a rapid-acting or 
continuous-screw vise to be 
attached. 
It may be well to order a 1- 
in. birch or maple board wide 
enough to cover the working 
face of the bench at the time 
of buying the benches. This 
board can then be fastened to 
the top proper with screws 
and may be conveniently re- 
placed when worn, The bench- 
es should be made. of thor- 
oughly _kiln-dried lumber 
throughout. They may be 
either plain or of 6-drawer 


type 
b) Glue 
c) Stain, with metal-covered top 
d) Teacher’s demonstration 
BLACKBOARD — permanent or 
portable 
BOOKCASE 
BULLETIN BOARD 
CABINETS — wood or metal for 
filing class records, instruction 
sheets, drawings, finishing ma- 
terials, hardware, small ache sup- 
plies, etc. 


AWLS — brad, assorted sizes 
BEVELS 
a) Protractor 
b) Sliding T, 8 in. 
BITS 
a) Auger, 3/16 in. to 1 in. inclu- 
sive, by 16ths 
b) Auger, 3/16 in. to % in. in- 
clusive, by 16ths 
c) Braces, ratchet type, 8-, 
12-, or 14-in. sweep 
d) Countersink, for wood, rose 
pattern, % in. and % in. 


10-, 


CHAIRS —teacher’s and tablet arm 
yi OVEN — for patternmaking 


DESK —teacher’s, with "drawer 
its 


GLUEPOT — 1 qt. or 2 qt., electric 
gas, or steam heat 

GLUE WARMER OR COOKER — 
1- to S-gal. capacity 

GRINDER 


a) Automatic knife, direct-motor- _MORTISER 


type. Size to suit largest knife 
used in school shop, complete 
with water pump, 
wheel, and automatic stops 
6) Bench, hand or power 
c) Bench, motor-in-head. Motor 
i to be completely 
housed, wheels to be equipped 
with safety flanges and care- 
fully guarded throughout. One 
—_—— and one coarse-grit 


d) Revolving oilstone, pedestal 


‘type, with one fine and one 


coarse oilstone 
JOINTER 
a) 6-in. or 8-in, portable jointer. 
Table to be fitted for rabbet- 


eq 

6) 12, 16, or 18-in. direct motor 
drive, ball bearing. Cyl- 
inder to be of safety-head 
type. Table to be fitted for 
rabbetting. Jointer to be 
equipped with safety guard 

LATHES 

a) 6-in. to 16-in. motor-in-head, 

motor-in-base, or belt-driven 


speed lathe, to take 24, 36, 48, 
60, or ag Bi ae 
Each to complete cup 
_ center, center, faceplate, 
rests, and 


plate 
of direct-motor-drive type, 
equipped with variable-speed 
motor, faceplates and floor 
—- (For patternmaking 


a) Direct-motor-drive, 
driven, hollow-chisel mortiser, 
foot feed. Table to be of the 
tilting type with hold-down 

and stop rod 


clamps 
b) Portable, vertical, ~— hollow- 


chisel mortiser, bench type 
PLANER — 12, 18, 20, 24, or 30- 
in., motor or belt-driven, single- 
surface planer. Safety-head | cyl- 
inder, three-knife type, fitted with 
good-; le 
setting and jointing device com- 
plete with bar should be mounted 
on machine if possible 
SANDER 
a) Belt, direct motor drive 
6) Disk, motor or belt driven 
c) Oscillating spindle, + motor 
driven 


e) Vertical spindle and disk 
sander 


SAWS 
a) Band saw, 20 to 36 in., motor 
ive. Upper and lower 
to be completely guarded. 
Table to tilt to 45 deg: 


Woodworking—Small Tools 


e) prig e square shank, 
5/16 in., % in. % ¥% in, i @ 
f) meme % in. to 1% in. 
g) Expansive, 7% in. to 3 > 
h) Forstner, square shank, 
to ¥% in. inclusive, by ithe 


k) Twist drill for wood, ae 
shank, 1/16 in. to % in. 
clusive, by 16ths 

1) Twist drill, straight shank, 
1/16 in. to % in., inclusive, 
by 32nds 


BLOWTORCH 
BROOMS 
BRUSHES 
a) Bench duster, 10 in. 
b) Floor 
c) Ye round, 1% in. and % 


d) Glue, round, 14 in. 

¢) Marking, camel’s hair, No. 1 
and No. 2 

f) — flowing, 2 in. and 2% 


g) Varnish, flat, %4 in, % in, 
and 1 in. 


steel knives. Knife--: 


6) pie yong band saw, cross- 
te seg and mortiser. 
be completely 


c) a a. 
to be fitted with 12-in. to 16- 


in. saw 
oe ee ee 


e) Fe ct Giitniiik walt Aedes 
f) —_— band saw, 14 to 20 

ball bearing, motor driven 
g) Fg or connected 


laid out f f 
ad ont or = settings (for 


BURNISHERS — oval or round 
CAN OPENER 
CARVING TOOLS 

a) Sets containing 6 tools 

b) Sets containing 12 tools 
CHISELS 

a) ee sees, % in. and 


Ya 

b) Mo chisel and bits, 4 
in. to cob, Mar 

c) Socket firmer, bevel edge, % 
in. 14, in. | ,% in, % in, 1 in., 
and 1 


(Continued ‘on page 62A) 








PREINDUCTION TRAINING 


Captain John R. Rackley, Chief, Preinduc- 
tion Branch, School Division, Headquarters, 
Seventh Service Command, Army Service 
Forces, Omaha 2, Neb., advises boys to stay 
in school, and shape their learning so that 
it will be helpful for entry into the army as 
well as for -entry into their future home, 
community, business, and occupational life. 

Out of their academic work at school he 
advises them to get (a) the best method of 
learning, (6) the ability to use the mind as 
a resourceful tool, and (c) a desirable amount 
of basic knowledge that can be used at 
any time. 

Their industrial arts and vocational work 
should give them as many skills as possible. 





INDUSTRIAL ARTS AND 


60A VOCATIONAL EDUCATION 


Soldiers need a background of mechanical 
experience because in the. army they must 
operate, maintain, and repair much mechanical 
equipment. 

Through their physical and health training, 
they should develop endurance, co-ordination, 


and alertness, all qualities that will make for 


success in both everyday and army life. 

Then, too, every boy should in what to 
expect when he enters the army, why we are 
at war, what issues are involved, and how 
the different branches of our armed service 


co-ordinate in the all-out war in which our — 


country is 


SAFE WINTER DRIVING | 

The pene. practices, based on corms 
Safety Co » are reco! 
ter rules ra auto pools” or all who must drive 
this winter: 

1. If you must drive this winter, fill your car 
to comfortable capacity and go prepared to get 
through, regardless of snow or ice. 


2. Reduce your speed to conform to the con- 
ditions of the road— and take no chances. 

3. Use tire chains on ice and snow to reduce 
braking distances as much as 40 or 50 per cent. 
Chains also provide necessary “go” traction and 
uniformity in performance under severe winter 
road conditions. 

4. Follow other vehicles at a safe distance. It 
takes from 3 to 11 times as long to stop without 
reg chains when ee are snowy or 


"5. Apply. brakes on slippery pavements lightly 
and with a pumping action. If you jam on the 











Manual Training Instructors tell us that they strongly emphasize 
the close relationship between well-finished work and good tools. And 
many of them illustrate this important lesson with their Disston saws, files and 
other tools. 


That students take greater interest in their work, and progress faster, when tools 
are sharp and true, is a well-known fact. Most instructors also know that Disston 
steel and skill combine to provide the sturdiness needed for student use, plus the 
precision required for fine workmanship. 


New tools are still. scarce. So continue to care for your Disston tools, as you have 
been doing, and they should see you through. However, if your students are training 
for essential work, and you need additional tools, ask your local hardware retailer 
about Disston tools. 


Each of your students should have a copy of the Disston Saw, Tool and File Manual. 
It will be supplied FREE by your hardware retailer. 


Educational charts and other useful material, for your personal use, will be sent to 
you without charge. Write to us direct. 


~ HENRY DISSTON & SONS, INC., 338 Tacony, Philadelphia 35, Pa., U. S. A. 
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PRECISION GRINDING 


FROM A TS y 


on A DUMORE! 





Let them learn on the tool 
used throughout industry 
for both tool room and 
production work! 7 


You'll simplify your own work and at the same time 
provide more realistic, practical training for your stu- 
dents if you teach them precision grinding on a Dumore. 
Two good reasons why: On a single Dumore Grinder, 
you can demonstrate and teach nearly every type of 
grinding, including cylindrical (internal and external), 
surface, and thread grinding to tolerances as close as 
a tenth. And you will be acquainting your students with 
the very same Dumore Grinder that on hundreds of 
difficult production jobs in thousands of war plants has 
proved its time-saving versatility, easy adaptability, and 
thorough dependability. One Dumore Grinder in your 
shop will quickly prove its value to you and your stu- 
dents. Write for catalog now! The Dumore Company, 
Tool Division, Dept. TC22, Racine, Wisconsin. 


DL MC IRE: 


Sold by Authorized 
industrial PREC! 
Distributors in All HAND 
Principal Cities 
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(Continued from page 60A) 
d) Socket firmer, plain edge, %4 


e) feted ace 
Ak. Ma Lr and 10 te 


a) Bar, 24, 36, 48, and 60 in. 

b) Hand-screw, * 5, 6, 7, 8, 10, 
12, and 14 in. 

c) Malleable-iron C, 4, 6, and 8 


DIVIDERS — wing, 6 in. and 10 in. 


DRILL 
a) — hand, with 8 drill 


points 

6b) Chuck, 0 to % in: 

c) Hand, 0 to % in., for round- 
shank drills 


d) Star, for concrete, 4 in. and 
% in. 


FILES 
a) Auger bit, assorted, 6 in. 
b) Cabinet, 8 og 10 in. 


e) Mill, bastard cut, 12 in. 
np Round, bastard cut, 12 in. 
g) Taper, slim, 53 in. and 7 in. 
FIRST-AID CABINET AND SUP- 
PLIES 
GAUGES 
a) Bit, adjustable 
6) Jointer 
c) Marking, metal or hardwood 
d) Mortise, metal or hardwood 
e) Panel 
GLASS CUTTER 
GOUGES 
a) Tanged firmer, outside ground, 
handled, 4, 4, 34, ¥%, and 1 


b) Tanged firmer, inside ground, 
handled, 44, 34, %4, 4, and 1 


in. 
c) Spoon, 34, %, and 1 in. 
HAMMERS —claw, bell faced, 10, 
12, 13, and 16-oz. 
HATCHET — bench, 4-in. cut 
JARS — earthenware, 1-qt. capac- 
ity 
KNIVES 
a) Jointer, to fit power machine 
b) Planer, to fit power machine 
c) Sloyd, 3-in. blade 
LEVELS 
a) Wood, 24 in. 
b) Machinists’, 12 in. 
MALLETS — hickory, 3 by 5 in. 
head 
NAIL SETS—i/16 in. and 3/32 
in. points 
OILERS — bench, 1/3 pt., coppered, 
best grade 
OILSTONES 
a) 1 by 2 by 8 in. in iron box 
6b) Gouge slip, medium, 4%4 by 


2% by & by 5/16 in. 
¢) Peres aey men oy tr ; 
ry 


in. 
PINCERS —6 in. carpenters’ 
PINCH DOGS — %, 1, and 1% in. 
PLANES 
a) Block, adjustable, 6 in. long, 
15%-in. cutter 
b) Circular 
¢) Combination, adjustable 
ad) Core box 
e) Duplex, fillister and rabbet 
f) Fore, % in., 2%-in. cutter 
g) Irons, double 
hk) Jack, 14 in., 2-in. cutter 
j) Jointer, 24 in. 
k) Round, wood, 134 in 
1) Router 
m) Smooth, 9 in., 134 in. or 2-in. 


bevel edge, 34;. 


6) 1 ft. itor 2 ft graduated by 8ths 


c) Snriok. ¥% in., 3/16 in. 
SAWS 
- @) Back, 12 in., 14 point 

6) Band, to fit power machine 

c) Compass, 10 in. 

d) , frames 

e) Coping, blades 

f) Crosscut, 9 tooth, 22 in. long 
g) Crosscut, circular for power 
chine 


mai 
hk) Dado, % in. to 1 1/16 in. to 
: fit power-saw arbor 
j) any frames, 10 in. or adjust- 


k). Hack, blades, 10 in. 

1) Keyhole, 10 in., 10 point 

m) Rip, 7 point, 22 in. long 

n) Rip, circular for power ma- 


0) — points per inch and 
~) Set, 10 points per inch and 
coarser 


q) Turning frame, 14 in. 
r) Turning blades, s/6 by 12 in., 
10 tooth 
s) _— box, 24 by 4 in. saw, 7- 
at miter 
scudoane 
a) Cabinet 
6) Glue, triangular 
c) Veneer, blade, 234 in. long, 
handle 11 in. long 
SCREW DRIVERS 
a) ee 4, 6, and 8 


b) Ouick return, spiral ratchet 
SHOOT BOARD —and plane 
SNIPS —tinners’, forged steel, 234- 


in. cut 
SPOKESHAVES —_ adjustable, 
raised handle, 10 in. long 
SQUARES 


a) Combination, 12 in. 
6b) Try-, iron handle, 8 in. 
c) Framing, 2 ft. 
STEEL FIGURES —hand cut, % 
in. 
TAPELINE — 50 ft., steel 
TRAMMEL POINTS — adjustable 
metal frame, steel points 
TURNING TOOLS 
a) Pr gain 6 in. inside and out- 


b) Calipers, 12 in. inside and out- 


iy Ponting toile; Is, % in. 
d) anc sade es “Ain, % 


€) Some: plat % in, % in. % 
P Saja point, 54 in, % in., ¥ 
©) Tuming chisel, 54'in, ¥% in., 
aes ¥% in., 
ae Y% in., 
% in., % in. 
at eheeess Y% in, 
Le fom a8 jaw, anvil face 
WRENCHES 
a) Adjustable, 8 10, and 12 im 
b) Headless setscrew 
¢) Pipe, 10 in. and 12 in. 
d) S type or open-end type to fit 


¥Y-in. to 1-in. N.C. nuts 
(Continued on page 64A) 

















After the student has completed his basic training course in the 
use of hand tools, he should have a required course in the opera- 
tion of DeWalt. 

Knowing how to make the fullest use of this flexible, easy-to-oper- 
ate machine, will give any student a head-start as he prepares for 
tomorrow’s industry. 

When he leaves school he will be fully acquainted with a machine 
that is destined to occupy a prominent place in tomorrow's indus- 
try. The perfection of the DeWalt saw has created new methods in 
cutting wood, making obsolete old-style equipment previously used. 


We urge you to investigate DeWalt. Install DeWalt in your school. 


16 MM SOUND MOVIE— “DeWalt Saws in the War Program.” The 
only sound movie on woodworking machinery now being used by 
the armed forces as part of their regular training courses. Avail- 
able for supervisor meetings at no obligation. Write for details. 











DeWALT PRODUCTS CORPORATION % 
123 Fountain Avenue, Lancaster, Penna. Ss 
O Please sonid me literatifig on DeWalt Saws. 
C I would like more about DeWalt Sound Movie. 
eo 
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HAND TOOLS FOR 


THE CRAFTSMAN 


The GREENLEE Line 
also includes razor- 
blade draw knives, 
bit extensions and 
other high-quality. 
tools for the wood- 
worker. 





CHISELS AND GOUGES 
For all types of woodworking ... 
GREENLEE chisels and gouges of 
crucible steel provide tough, lasting, 
fine cutting edges. Various types of 
socket, tang butt and firmer chisels, 
gouges and turning tools. 


AUGER BITS AND DRILLS 
There’s a GREENLEE for every need 
..-all types of twists and heads. Cut- 
ting parts precision-sized to indicat- 
ed diameter, true-square shank tap- 
ers, filed-sharp edges. 


EXPANSIVE BITS 

For fast, uninterrupted cutting... 
newly-designed wide, open throat 
for positive chip clearance. Two 
styles: Set-fast Expansive Bit with 
quick adjusting-locking feature and 
Plain Expansive Bit. 


SPIRAL SCREWDRIVERS 

Built for years of hard service, the 
GREENLEE Spiral Screwdriver incor- 
porates special, long-lasting, phos- 
phor bronze drive nuts to withstand 
heaviest wear. Adjustments are 
quick, simple, positive. Available in 
small, medium and large sian 
or without spring return. 


AUTOMATIC PUSH DRILLS 
Completely enclosed working parts 
keep out dirt and grit. Hardwood 
handle serves as magazine for 8 drill 
points supplied. Constructed with 
special phosphor bronze drive nut 
for long wear. 


COMPLETE CATALOG No. 33 
Your guide to all Hand Tools man 
factured by GREENLEE for. the the. 
woodworker. Keep on hand for 
quick reference, sure to set 
your FREE copy —write today! 











Gi Reaaly wits Greenlee! 


GREENLEE 





GREENLEE TOOL CO. 
Division of Greenlee Bros. & Co., 
2023 TWELFTH ST., ROCKFORD, ILLINOIS 
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Woodworking— 





Materials and Supplies 


ALCOHOL 

BENZINE 

er ee in., %4 in., and % in. 
No. 20; % in. and % in. No: 19; 
1 in. No. 18; 1% in. and 1% in 


CARBON PAPER — black 


COLORS — dry: burnt sienna, 

burnt umber, cobalt blue, chrome 
drop black, lamp black, 
Prussian blue, raw umber, Van- 
dyke brown, and vermilion 


COLORS — ground, in oil or japan: 
burnt sienna, burnt umber, 
blue, chrome yellow, drop black, 
lamp black, Prussian blue, raw 
umber, rose lake, Vandyke brown, 
and vermilion 


DECALCOMANIA TRANSFERS 
porsscon PINS AND PLATES 


: hardwood, 3-ft. lengths, 
Pi ing 5/16 ny 36 % in, % 


Baa 
a) Selected colors 
b) Undercoater 
FILLERS — paste: natural, golden 
oak, dark oak, and mahogany 


sage leather, 4% in. and % 


june 
a) — hide, best grade cab- 


b) Liquid 


HARDWARE: Brackets, buttons, 
butts, casters, catches, chain, 
chest corners, chest trimmings, 
corner braces, corner irons, corner 
plates, desk fittings, door fittings, 
escutcheons, fasteners, handles, 
hangers, hinges, hasps, holders, 
hooks, knobs, latches, lamp fit- 
ings, lid supports, locks, pulls, 
smoking-stand outfits, springs, 
stops, supports 


HOOKS 


LACQUER — black, clear, cobalt 
blue, ivory, medium green, red, 
thinner, white, and yellow 


LUMBER — Ash, balsa, bass, birch, 


cherry, cypress, locust, ei Ngee te ges 


maple, oak, poplar, red cedar, 


gum, redwood, sap gum, yellow 
pine, walnut, white pine 
In o run, kiln 


rdering pine, mill 
dried will be found suitable for 
pr ery Magee pee Tigao bags 
dried, 4 and wider or No. 1 
ovis dsied will be 


oe den 
ceadiel ten clhtdtaahies tad 


patternmaking 
Hardwood, for furniture, should - 


be specified first and second grade, 
kiln dried, and 
lengths, or short lengths 
MOLDINGS 
nae 
a) C serene: g tags tage Aen a 


b) Flathead, 34 in. No. 20, 
No. 19, 1 in. No. 18, 1 os 


and 134 in. No. 16, and 2 in. 


No. 14 
c) Finishing, 4d, 6d, and 8d 


OIL 
rd Linseed, boiled 


c) Machine 
d). Rubbing 
OVERLAY CARVINGS 
PANEL OR PLYWOOD —=3 ply, 
5 ply, and 7 ply 
PATTERN LETTERS 
PINS — escutcheon 
PUMICE STONE — No. 0 
RAPPING PLATES 
ROTTENSTONE 
SANDPAPER — Garnet 
paper, 3/0, 2/0, 0, 4, 1 
Garnet finishing paper, 6/0, 4/0 
Garnet ee a can also be obtained 
in rolls of 50 yd. in widths 4 in. 
up to _— Narrower widths on 
ry 


b) Flathead, bri 


in., No. 14 by 1% in., No. 10 
by 1% in., No. 12-by 1% in, 
No, 10 by 1% in., No. 12 by 
1% in., No. 10 by 2 in., No. 
12 by 2 in., No. 14 by 2 in, 
No. 12 by 2% in., No. 14 by 
2% in., No. 14 by 2% in. 
¢) Oval head, brass, No. 5 by % 
in., No. 6 by % in., No. 7 by 
"in, No. 8 by 1 in., and 
No. 10 by 1% in. 
ad) Roundhead, blued, No. 3 by 


by 

No. 7 by % in., No. 8 by 1 
in., No. 10 by 1% in., No. 10 
by 1% in., No. 12 by 1% in. 





























TEACH PRESENT-DAY SHOP PRACTICE 
WITH THE IMPROVED - - LOWER - PRICED 
STANLEY-CARTER RS4 ROUTER 


With this one “all ’round” tool, you can teach hundreds of operations 
used every day in plants working wood, plastics, and light metals. The 
RS4A is just what you need to add new interest to your courses. With 
one simple attachment it becomes a Shaper; with another, a Carver. 

Now better than ever, and lower-priced, the RS4A is a logical invest- 
ment in shop equipment for any progressive school. 


























ADVANCED FEATURES THAT MAKE THE RS4A 
SAFER ° TROUBLE-FREE * LONGER-LASTING 


Spring protector over cord prevents sharp 
bends. Gives. longer life. 





Recessed switch to prevent turning switch on 
when motor is laid down. Safety feature. 


Separate housing for switch connections. 
Eliminates collection of dirt in this section. 
Means longer life for switch. 


Oiler for top bearing. 


Brush caps protected by cast rim. Eliminates 
breakage of brush caps. 


Air is taken in below brushes and all connec- 
tions so that no dirt or air can circulate through 
these parts. Gives longer life. 


Router casing is threaded to permit accurate 
adjustment for depth of cut. Eliminates 
measuring of bit extension. Safety feature. 





Fan. Keeps motor cool. 









Lower ball bearing. 






Note large opening for air outlet permitting 
constant flow of air. Gives longer life to motor. 






Threaded endshield for templet guides. Makes 
templet true with bits. 













Chuck can be removed and replaced with Arbor for 
arbor for shaping operations. Two machines Shaper 
in one. Cutters 














% H.P. MOTOR 18,000 R.P.M. 
A NEW FOLDER completely describes the improved 
RS4A Router. Write for your copy today. 


: ra —. STANLEY ELECTRIC TOOLS, DEPT. C 
+ A T a ew ta - T0 0 ti NEW BRITAIN, CONNECTICUT 
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No. 2 Planning 


for the Future Series 
IDEAS from the files of the Direct 


Mail Research Institute, an organiza- 
tion of which Western States sacks: ma 





Company is @ sponsor. 


ENVELOPE-CLAD MAILERS WIN 
where 
NUDE FOLDERS FAIL 


Which comes in first in the race for response, the envelope-enclosed offer 
or the non-enclosed offer? 


Case histories, answering the question above in terms of RESULTS, 
show the ENCLOSED message packs more conviction than the non- 
enclosed. 

For example, case history A-104 is that of a publishing company 
attempting to get renewal subscriptions by mail. Notices went out in 
two forms — one non-enclosed mailing piece to half the list, the other, 
enclosed in an envelope to the rest. The enveloped notices brought back 
four times as many renewal orders as the non-enclosed notices! 


In another test leads for salesmen were sought by a bakery supply house. 
An envelope-enclosed broadside won by 334 per cent more response o over 
the same broadside sent out as a self-mailer, 


Yes, an envelope surrounds your message with an importance that 
reaches out for attention — then gets done what you want done. 


- Write us for FREE folder, “FACTS about FORMS OF MAILING.” 





It will reach you promptly. 








WESTERN STATES 
ENVELOPE COMPANY 


1616 West Pierce St. © Phone Mitchell 5310 ® Milwaukee 4, Wis. 











A WARTIME METALCRAFT CLUB 
E. LEROY LONGLEY 


Baltimore Polytechnic Institute 
Baltimore, Md. 


The present conditions require that all 
metals be carefully salvaged for the needs 
of our fighting forces. This means that 
restrictions must be placed on the mate- 
rials used by a metalcraft club. But be 
that as it may, youth must hot be made 
to suffer entirely and have to give up the 
work which means so muck to them in 
the rounding out of a good cultural edu- 
cation, for today’s boys will be the home- 
makers of tomorrow and one of the great 
helps in the making of a home is to be 
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able to design and make useful and orna- 
mental projects for that home. 
When the war struck, the author’s met- 


 alcraft club was just about getting into 


full swing. During the three years of its 
existence a good program had been de- 
veloped. The boys had been trained to 
be junior instructors in the various opera- 
tions, and the club’s officers were well 
advanced in their work, having spent the 
preceding years in training in the previous 
stages of the work. They were also at the 
place for securing the top rewards that are 


offered by the school for outstanding serv- 


ice in various fields of work within the 
school. The boys did not want to lose 
these awards any more than they wanted 
to stop the work which they enjoyed so 
much. 

Then when the school opened in fall, 
the officers held their meeting with their 


adviser (the author in this case), and dis- 
cussed the situation. The ways and means 
committee chairman was dispatched to the 
usual purchasing places of materials and 
told to report at a future time. His report 
was that copper, brass, and nickel silver, 
the club’s main raw materials, were “out” 
except for the highest priorities which the 
club or even school did not have, and 
silver, the material for their jewelry work, 
was close on its way. Stones for settings 
were fast from the market, 
particularly the reasonably priced market. 
It also was reported that materials such 
as saw blades, steel wool, and others were 
either very difficult to get or extremely 
high in price. Tools, which the club tried 
to get the boys to purchase for their home 
shops, were found to be high and scarce. 

The boys were discouraged. What could 
be done? Well, the answer, which'was then 
partly in doubt, has come to be the real 
solution. 

It so happened that just about that time 
the big scrap metal salvage drive was going 
on all over the country and the boys had 
been clearing their homes: and shops of 
metal projects and materials of all kinds. 
They had also been helping to collect such 
materials from various places and got a 
good idea of things that were being dis- 
posed of. Why couldn’t some of these items 
be salvaged, repaired, remade, combined, 
added to, subtracted from, and in some 
way produce an article of use and beauty 
for the home?.The only argument to this 
was that it would take material that was 
critically needed by the government for 
essential war production. This, however, 
was balanced by the facts, first, that little — 
of the material would be consumed and, 
second, that the government had asked 
that articles be repaired and used rather 
than to purchase other items. And so the 
idea was adopted. 

This has been continued semester after 
semester, and to date the membership of 
the club is filled to capacity (twenty-five 
being the capacity), and there is a waiting 
list of others who desire entrance. Of 
course, a club of this nature is seasonal. 
Prior to Christmas, the club builds up, and 
its membership is at its maximum at 
Christmas. Then there is a decrease, after 
which there is a gradual-buildup to a 
steady working group until spring arrives. 
With the greater inducement exerted by 
the great outdoors, enrollment and at- 
tendance will gradually drop until the 
closing of school for the summer. The club 
has been successful so far. 

During the past semester a great num- 
ber of ideas were developed and many 
were worked up. The fascinating, as well 
as helpful, part of the whole thing was 
that nearly every job was different and 
required. creative thinking and planning. 

Among those jobs that have been pro- 
duced, and many may be visualized just 
by mentioning, are napkin rings that may 
be made from brass drain pipes from old 
plumbing or lighting fixtures. Candle sticks 
and lamps are easily and effectively pro- 
duced from old chandelier parts. Small 
candle and taper holders may be made out 


(Continued on page 68A) 

















NEW TEXTS AND MANUALS 


FOR TODAY’S COURSES... ix 














ad 
Shop Job Sheets 
in Radio 


By R. N. Auble. Practical, 
what-to-do exercises in ac- 
‘tual operational and pro- 
. duction work, for use in 
shop or lab classes. Highly 
recommended as “the 
of their type,” by authori- 
ties in IRE Proceedings and 
Electronics. Bk. 1—Funda- 
mentals; Bk. 2 — Service 
Problems . . . Each $1.50 





Introduction to 
Practical Radio 
By D. J. Tucker. An out- 
standingly thorough text 
on fun ntals for either 
class or home study. In- 


cludes all essential mathe- 
matics at the points needed. 


Gives hundreds of specific 


examples of the practical 
application of principles. 
Includes many problems, 
with answers. Illus. $3.00 


Electricity 


INDUSTRIAL ARTS 


Principles ofRadio 
for Operators 


By Ralph Atherton. Pro- 
vides complete, well organ- 
ized“ materials for courses 
now being given to train 
ships” operators, techni- 
cians, maintenance men, 
etc. Covers electrical fund- 
amentals and the operation 
of all parts of radio, includ- 
ing antennas. Over 500 
illustrations. $3.75 








Lathe Operations 


' Milling Machine Operations 

By Lewis E. King. Detailed directions, includ- 
technical informetion. Expertly 
organized for shop classes by a master toolmaker 
and supervisor of training for war-production 


ing all 








workers in Detroit. Each Illus. $1.75 
General Engineering Photography 
Engineering Preview Principles of Photographic 


By L. E. Grinter and six other leading 
authorities on the various main branches 
of engineering and their foundation 
sciences. An excellent intfoduction for 
senior high school students and college 
freshmen to the chief theories, the basic 
tools and the important applications of 


Reproduction 
By C. W. Miller. Covers all basic prin- 
ciples and modern procedures — lens 
optics, monochrome and color repro- 
duction, with unusually full material on 
the latter. Contains colored illustrations, 
much: specific data on all aspects of 


Practical Marine Electricity 
By LeCount and Dusenbery. A highly prac- 
tical course on the principles and techniques 
of the installation, operation and maintenance 
of all electrical equipment found on merchant 
ships. Originally prepared by the Moore Dry 
Dock Co. to meet an acute need for skilled 
marine electricians. Thoroughly illus. $3.50 


Aeronautics 


Aerodynamics 
By L. R. Parkinson. A simple treat- 
ment of the principles basic to aircraft 
design. Includes all essential formulas, 
symbols, reference tables; much prac- 
tical material on the atmosphere, wind 
tunnels, etc. Requires only high school 
mathematics. $2.25 








modern engineering. Illus. $4.50 photography. Illus. $4.50 
For Teachers 
_ The Craftsman Prepares to Teach 





By D. F. Jackey and M. L. Barlow 


An expert, simply written and highly usable guide to the 

of organizing and teaching all kinds of shop courses. 
Written to help the many who are now teaching such courses 
for the first time. Contains many specific examples of out- 
lines for different types of courses, lesson plans, etc. $2.00 











THE MACMILLAN COMPANY, NEW YORK II, N. Y. 


: AIRCRAFT WOODWORK by Col. Rollen 


THE BLUE PRINT LANGUAGE OF THE MA- 
CHINE INDUSTRIES by H. C. Spencer, Ill. 
Inst. of Technology and H. E. Grant, 
University of Wisconsin. 





NOW IN PRESS 


AIRCRAFT DRAFTING by Hyman Katz of 
Republic Aviation, Inc. 
June $4.75 (probable) 


H. Drake, recently of C.A. A. 
June. $1.80 (probable) 


MAKING PATENT DRAWINGS by Harry 
Radzinsky, Patent Attorney. 
March $3.50 (probable) 


Summer. $2.00 ( probable ) 
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BRONZE BOWL, TWO FEET IN DIAMETER, 
EXECUTED BY DUDLEY V. TALCOTT, 
FAMOUS EXPLORER, WRITER AND ARTIST, 
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(Continued from page 66A) 

of various sizes of. rifle shells. Sections 
from aluminum sprue pins from the foun- 
dry can easily be turned into rings, as 
can nuts of certain materials. Odd shaped 
pieces of metal may be prepared and used 
as paper weights. Small -pieces of tubing 
may be made into dinner: chimes. 








Fig. 1. Duck pin bud vase 


Cow horns may be made into various 
items such as legs for objects, ash receivers, 
and when cut in various ways may make 
likenesses of birds, fish, and the like. Sec- 
tions of horns may be made into napkin 
rings, or neckerchief slides. Toothbrush 
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handles and other odd pieces of plastic 
such as umbrella handles may be made 
into jewelry or into parts to combine with 
wood or metal to form some other project. 
Of course, the latter were deviating some- 





Fig. 2. Flower vase from old bugle 


what from wholly metal projects, but yet 
we use such materials and with the com- 
bination gained richness in the completed 
job. 

And so we go on and on with different 


items, but now let’s get a few in detail. 
These I think are unusual. 

To begin with, take a most common 
one — the duck pin. Many things have 
been made from old duck pins. Figure 1 
shows how such a pin has been turned 
into a vase. This vase was finished in the 
lathe. Then a hole is bored into it, a test 
tube inserted, and the result is an at- 
tractive bud vase. 

Figure 2 shows how a flower vase was 
made out of an old bugle. 

Such old musical instruments are found 
in many homes, and most of them are 





Fig. 3. Materials for making the 
goblet 


scrapped after they become battered up. 
To turn one into a flower vase, straighten 
out the bell and remove any other dents, 
and then polish it. Perhaps a stippled or 
etched design would go well, or have it 
plain. Leaves of copper, as shown in Fig- 
ure 2, may be added if desired. A turned 
wooden base, weighted and felted, is then 
added, and we have another interesting 
vase, which may the sentiment of 
that “old scout bugle” long into the future. 
(Continued on page 70A) 





























Woodworking Machines 


has won acceptance by schoolmen by the merit 
of its dependability, service, durability 
and safety. 


These important features responsible for “Oliver” Leadership are prominent 
factors in the progress and development of the woodworking departments in 
school shops — a development with which “Oliver” has been closely identified 
from the very beginning of Industrial Arts and Vocational Education. Years 
of satisfactory service in the woodworking industry preceding school shop 
acceptance and use has given “Oliver” a background of experience in provid- 
ing the school shop requirements. The illustrations on this page are typical of 
the complete line of woodworking machinery now available for school shops. 


Special attention is given to School Shop Executives and inquiries and 
correspondence relative to requirements are solicited. 


~ 





Wood Trimmer 


Hollow Chisel Mortiser 





12-inch Speed Lathe 





The acceptance of the “Oliver” line by schoolmen is based 
upon satisfactory results from “Oliver” equipment in use 
in school shops throughout the country. 


24-inch Surface 
ner 





6-inch Hand Planer 
and Jointer 

















Grand Rapids 2, Mich., U. S. A. 


OLIVER MACHINERY COMPANY 
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MINNESOTA 
SUMMER SESSION 


Department of Industrial Education 
COLLEGE OF EDUCATION 
Separate Enrollment for Either or Both Terms 
June 18—July 28 or 
July 30—Avugust 31 


FOUR-YEAR CURRICULUM—B.8. DEGREE 
MASTER’S DEGREE—PLANS A~-B-X-Y 
INDIVIDUAL PLANS FOR PH.D, 
INDUSTRIAL ARTS AND 
SMITH-HUGHES, GEORGE-DEEN COURSES 
EXCELLENT LIBRARY FACILITIES 
UNEXCELLED RECREATIONAL PROGRAM 
WIDE RANGE OF MANIPULATIVE COURSES 





Correspondence concerning credit transfer, graduate status, and 
advanced programs, should be addressed to the Department of 
Industrial Education, 200 Eddy Hall, Four-year curriculum and 
graduate patterns upon request. 


Bulletins of the Summer Session may be obtained by writing to the Director 
of Summer Session, 743 Administration Building. 





“TEXTS OF MERIT 


"Valuable information on basic elements used in making plastics. Instruc- 





GENERAL SHOP WOODWORKING 


Ideally suited to school shop needs for beginning courses. Particularly 
adaptable for text use in general shop classes. Covers basic fundamentals 
of hand woodworking. By Fryklund & LaBerge. 80 


GENERAL SHOP ELECTRICITY 
A beginner's text embodying the basic principles of electricity. Tested by 
repeated classroom use. Contains wiring diagrams, circuit layouts, electri- 
cal connections, etc. By Dragoo & Dragoo. 80 


GENERAL PRINTING 


A universal favorite. Internationally recognized by competent authorities 
as a topnotcher for text use in printing courses. Illus. By Dragoo & 


Dragoo. 1.60 
GENERAL SHOP METALWORK 


This book contains valuable information about metals, abrasives and fin- 
ishes. Instruction for beginners in four areas of metalwork; bench, sheet, 
art and Ornamental metal. By Dragoo & Dragoo. 60 


GENERAL DRAFTING 


Presents clear instruction on HOW to perform drafting fundamentals. 
Covers electrical, radio, architectural, sheet metal and other phases of 
drafting. By Fryklund & Kepler. $1. 


GENERAL PLASTICS 


tions on principal operations used to fabricate and polish phenolic resins. 
Illustrated. By Raymond Cherry. 1.20 


Write for approval copies and new catalog 


Published in Bloomington, Illinois, by 
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McKNIGHT & McKNIGHT 
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Figure 3 shows a project that was in- 
spired by a small piece of turned brass, 
which was originally a brass post on a rail 
around the ends and back of an old side- 
board. Removed for simplicity, these 
pieces became as excess material and would 
have been cast out, but for the fact that 





Fig. 4. A goblet completed 


a junk box was in this particular home. It 
was from this box that a number of other 
similar pieces were also exhumed. — 
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Fig. 5. Ash tray from horn 


One of these posts was added to the 
two disks shown in Figure 3 to make the 
beautiful goblet pictured in Figure 4. The 
inside of this goblet was plated with silver, 
thus giving a contrast and adding beauty 
as well as greater usefulness. 

Figure 5 shows how a piece of horn was 
converted into an ash tray and matchbox 
holder by adding metal worked up as 
shown. 

If one recalls the carved. wooden letter 
baskets from the early years of this cen- 
tury, he will recognize the base used for 
the next project. Figure 6 shows it. with 
a hammered copper bowl superimposed 
upon it to make a serviceable flower holder. 
Incidentally, a glass bowl purchased from 
the dime store would make a less difficult 
and inexpensive project. 

Figure 7 shows how a cruet holder, for- 
oe used on the table or sideboard, was 

transformed into an ivy bowl. 
Since the silver plating on the old cruet 
holder was gone, several coats of white 


paint were applied. Then with the addi- 
tion of either a hammered copper ball as 
in the latter project, or a glass one pur- 
chased from the five and dime store, it 
becomes a holder for either cut flowers or 
an ivy vine. 





Fig. 6. A flower bowl 


Figures 8 and 9 show how the rim and 
glass taken from an old steam boiler gauge 
were transformed into a useful tray. The 
rim polished up beautifully. A piece of the 
threaded edge of the gauge housing was 
cut off and used for holding the glass in 
place. The assembly, as shown in Figure 

(Continued on page 72A) 
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The efficiency and broad adaptability of PORTER- 
CABLE tools have established them as “essentials” 
in many industrial plants throughout the country. 
These tools are easy to use and one quickly acquires 
unerring accuracy in operation . . - Precepts of 
PORTER-CABLE tool engineering. PORTER- 
CABLE machine tools and hand power-tools offer 
DEFINITE ADVANTAGES IN SHOP SCHOOL 
INSTRUCTION because: First —they are standards 
of industry . . . the tools with which mechanics should 
be trained. Second — they improve the quality of stu- 
dent workmanship, always -sustaining interest as fine 

~ tools. Third—they are SAFE TOOLS and require 
the- minimum of operational supervision. 


y 


Specdmatic saws 


saws: cut fast, clean and accurate 











orter- Cable Tools 
for Progressive and Practical _ 
SHOP SCHOOL TRAINING 








These correctly balanced 
with minimum effort. Smooth helical 


balanced 

the guard insures SAFETY. An ing trained for the 

ing trade should be thoroughi ye in = 
saw. 


Surfacer 


_ eeremics and glass. 





B-16 Wet-Dry Belt Surfacer 
Defect Siete ie at 
the ind pro- 





eee ANS 
SECURELY and SAFELY, eves. when eae das. 
Y and SAFELY, even when tilted at 45 deg. The 
i one-hand in any position 
the many uses of 


G-8 Wet-Dry Belt 


A student proficiently trained on 
becomes 


this 

asset to industry. Pieces to be ma- 
chined on the G-8 are either applied 
free-hend or held with simple 


in chamfering, rounding 
and break corners, and polishing. 
Used extensively in industry on hard 
and soft metals, wood, fibre, plastics, 





: TAKE, The Dustless Sander 


aBOU 


True surfacing can be most easily 
taught with this balanced sander. It 
is equipped with a powerful cool- 
running motor, housed from dust; 
silent chain drive; and ball-bearing 
construction throughout. Instant 
“quick flip” belt change and easily 
detachable dust bag. Results are 





erscitveng — first usage . . . it 
jobs. z; 
Speédmatic FLOOR SANDER 





oh +. 





Here is the fastest, cl it 


Sender out-performs all others. 
















PORTER-CABLE Machine Co. 
1702-1 N. Salina Street, Syracuse 8, N. Y. 


Please send me without obligation descriptive matter on Porter-Cable 
machines indicated below. 


(] Wet-Dry Belt Surfacers 


O spSamatic Floor Sanders 


floor finisher made. Its high-speed balanced drum 
has a sensitive feel-of-the-floor adjustment, im- 
mediately apparent to the operator. High-Vacuum 
dust collection adds to the operator's comfort. 
Whether used for instruction in floor sanding, or 
for conditioning school floors, you will learn 
that the PORTER-CABLE Speedmatic 
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YOU NEED NOT DECIDE 
TILL YOU'VE SEEN. THE 
MANUAL, IN ORDERING: © 


WEATHERVANE SILHOUETTES 


By FRANK E. HARDIN 


A series of 24 attractive, original, full-size: weathervane patterns 
— just off the press! 

Designed by one of your own—and one of America’s best — 
artist-craftsmen, Frank Hardin, Manual Training High School, 
Peoria, Ill. Arranged in two styles — the simpler, 25-inch type, and 
50-inch masterpieces such as the Prairie-Schooner display here 
illustrated. “Weathervane Silhouette Manual,” describing and illus- 


trating each pattern in reduced size, and all processes and mate- - 


rials, supplicd for only the cost of handling and mailing —10 cents. 


THE PATTERNS: #1-—Crowing Cock. — Fixed Pointer. 
. #4—Sloop,. #5— t. _ — Clipper 
Ship. #7 — Spreading le. #8— Witch Ri = Broom. 


Fight. #15—Cat and Dog Fight. 
17 — Geese Scolding Puppy. 
ase Fall. 





THE PENNSYLVANIA STATE COLLEGE 
DEPARTMENT OF INDUSTRIAL EDUCATION 
. Summer Program — 1945 
-July 2— August 10° - 
VOCATIONAL INDUSTRIAL 
and 
INDUSTRIAL ARTS EDUCATION 
Doctor's, Master's 
and 
Baccalaureate Degrees 
Curricula for in-service teachers, supervisors, adminis- 
trators, and other qualified individuals. Courses deal 
with national, state and local problems. Short unit 
courses are available. The student may plan a program 
which will lead to the Bachelor's, Master’s or Doctor's 
Degree, or to state certification. Separate curricula are 


available for vocational industrial and industrial arts 
education students. 





#23 — Prairie 










Carriage and Escort. 
Express. 


#20 — precnernns. Finish, #21— nie Peg a a 


Small sizes — #1-12 and 14, 15: 35¢ each, incl. ‘‘Manual.” 
Large sizes-— 713 and 16-24, 50c each, incl. “Manual.” 


Get a Copy of the MANUAL Now! 
10 Cents Covers All Charges 


THE MANUAL ARTS PRESS, PEORIA 3, ILL. 











For further information and catalogues, address: 
Director of Summer Sessions 
Room 105 Burrowes Building 
a THE PENNSYLVANIA STATE COLLEGE . 
State College, Pennsylvania 
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9, shows first the glass, then a piece of 
tin plate that had been coated with 
Egyptian Jack Frost lacquer to give it a 
frosted finish, then a padding of cardboard, 





Fig. 7. Cruet holder into ivy bowl 


all of which is held in place by the 
threaded piece cut from the rim of the 


tom to prevent scratching the finish of the 





INDUSTRIAL ARTS AND 
72A VOCATIONAL EDUCATION 


gauge. Glue a piece of felt over the bot- - 


object on which the tray may be placed. 





Fig. 8. Tray from rim of old 
steam gauge 


Many other projects could be listed. 
Many are now in work and may give in- 
teresting ideas later. But for the present 
let this conclude the list. It is concluded 
with the hope that these projects show 
the many possibilities that are to be had 
at home or in the school; in recreating new 
and useful projects from old ones, thus 
stimulating the thinking, developing the 
much needed creativeness, and keeping 
alive the extracurricular shop work pro- 
grams of clubs in these critical times. 








Fig. 9. Sectional view of tray 
made from a steam gauge 


PROVIDING FOR INDIVIDUAL 

DIFFERENCES IN SHOPWORK 
CHARLES H. SECHREST ~ 

Dearborn, Mich. 

Providing for individual differences in 
pupils of industrial arts is one of the 
major problems of the industrial-arts 
teacher. The. shop teacher must make his 
course of study meet the needs of the 
majority of his pupils. He cannot build it 
to fill the needs of the faster workers nor 
can he retard the progress of the class to 
keep his course of study abreast of the 
slower workers. A majority of the class 
may attain the goal set by the teacher, 
but a small percentage of the pupils will 
not reach it. Still-another group of pupils 
will reach the goal and need more work to 
carry on or go. beyond the limits set by 
the teacher. Many discipline problems 
arise because this latter group of faster 
workers do not have a job to do. 

To take care of these students, set aside 
certain jobs or projects as extra jobs or 


- selected jobs. A job sheet should be writ- 


ten by the teacher for each one of these 
selected jobs. These job sheets should be 
as clear and definite as possible. The more 
explicit they are the greater the chances 
are that the pupils will understand them, 
and therefore, will succeed in following 
them. Job sheets should not be too long 
nor too involved. . 
peptone jon 
ped according to the different grade 
At For example, permit a seventh 
grade pupil to go to the display case or 


arr panel and chose a job that a 
(Continued on page 74A) 
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Nothing is more important to the success of your 
training program than your saws. Students dull them 
fast — they need sharpening often. 


With a Foley Automatic Saw Filer you can sharpen 
your saws more perfectly than is possible by hand. 
Yon can do it quicker,—and your saws will stay sharp 
longer. Your students will turn out better work with 
sharp saws. ALSO by keeping your saws sharp with 
a Foley,—yovu will easily double their cutting life and 
have less breakage, reducing replacements to a 
minimum. 


ONE Machine 
Automatically 
FILES 
Hand... 
Band... 
CIRCULAR 
Me ee iotecoee. SAWS 

and embark upon their 
chosen trade, chances 























: The Foley is the only machine 
gl good that Atkins that files and joints all hand, TYPICAL 
Silver Steel Saws will be back and mitre box saws from SCHOOL USERS 
the tools they choose. 3 to 16 points per inch, cross-cuts Berea College, Berea, 
Teaching them with Atkins Saws now means circular saws up to 16” diameter Ky.; Board of Education, 
faster learning and better work. These fine saws (24” optional), and band saws u Cleveland, Obie; Boys 
” “a ° ~~ P Technical H. S., Milwau- 
have a feel” that-is natural and keen teeth that to 24’ long. Patented jointing kee, Wis» QM. Army 
hold their edges for long periods. What's more, principle automatically evens up War College, Washing- 
their ruggedness is an extra-asset in the class large and small teeth, so saws — oo nett gan - 
; . faster, truer, cleaner — st pot sate steataees 
room, where green hands are likely to give saws ved ’ ’ ay 
@ real work-out. a ape. 
Train your students to file saws 30-DAY 
Free—Wall Chart on Saw Filing on a Foley, for they will find TRIAL OFFER 
illustrates in detail the right way of filing and oe we rage cow ae You Pye ashe asd 
“a. ayy . u in industry, Army, Navy, lege of using a Foley Saw 
setting saw teeth. 19° x 25, it's suitable for wall dai tei sda, Macs ot Se beter Gils dea for 


mounting. Sent to you free on request. iis seh ailiaa ole ms + 30 days,—and see for your- 
self its training advantages 


E. Cc. ATK INS AND COMPANY save on saw filing costs and re- and operating economies. 
404 South Illinois Street, Indianapolis 9, indiana placement expense. Send coupon for details. 


FOLEY«ixcSAW FILER 


FOLEY MFG. CO., 18 Second St. N. E., Minneapolis 13, Minn. 
Please send me full information on Foley\Saw Filer 
and 30-DAY TRIAL OFFER. ~ 
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Print-Shop Equipment ee 
b) Lever, two die, with assorted 


Ser een fees Se pan 
C) e ven- rsa on 0: @ pote or 
tories or preparing budgets. leads and slugs 2 by 18 presses ee ; multiple, with assorted 
If possible, each shop should have d) Metal furniture, to hold labor- b) Lone, for 10 ae 15, and 12 by punches ( drill may be 
access to a projector, so that stills, saving fonts presses 
silent movies, or sound movies, may e) Rule, % a for brass rule * QUOINS ; 
be used also in the student’s indus- CHAIRS —teacher’s and tablet arm a) Overlay, for make ready a) Sizes No. 1 and No. 2 
trial arts and vocational education CHASE RACKS b) Ink, 6 in. and 8 in. b) Keys, Sizes No. i and No. 2 
courses. a) For platen presses c) Ink, 8 in., square end RULE — plain ané “ brass (fonts to 
BELLOWS b) For cylinder presses LEADER BOXES fit quarter cases 
3) Hand, small size CHASES LEADERS a) 2 Wig te Per lg hair line, 
b) Electric, blower type a) For each size of platen press a) 6, 8, and 10 pt. fine dot 
BLACKBOARD — permanent or b) For cylinder - -®) 8 and 10 pt., hyphen b) ip ‘Dts “faborsaving, 1 Pt. side 


BOOKCASE — for reference books, in., 8 by 2 in., 12 by 2 in., and LINE GAUGES c) 2 ee laborsaving, 1 pt. face 
catalogs, etc., sectional preferable 18 by 2 in, adjustable ime CC d) 2 pt., laborsaving, double face” 
BRAYER —6 or 8 in. for proofing CUTTER bx SAW. TRIMMERS — pedestal type, 


b) Benzine, No. 1, oval black 
c) Floor : 
d) Padding, 1%4 in. wide 
BULLETIN BOARD 
CABINETS 
a) Galley, for double column, 
wood or steel, four tiers (to 
be used with typesetting ma- 
chines) 
_b) Galley, for 8% in. by 13 in. 
galleys, wood or steel, four 


tiers 
c) Ink and roller, to accom- 
modate platen-press rollers, 


wood or steel 

d) Matrix, for use with typeset- 
ting machines only 

e) Roller, cabinet or rack for 
cylinder rollers 

f) Supply, for leads, slugs, spaces, 
strip material, with top for 
lead cutter and mitering ma- 
chine 

g) Type, school type, each to ac- 
commodate two California 
cases, job cases, case slides, 
galley slide, and copyholder 

kh) Type, complete with 24 full- 
size California job cases, with 
overhead lead-and-slug cases, 
wood 

j) Type, complete with 24 full- 
size California job cases, 
double work band, wood or 
steel 

k) Wood or metal, for filing class 
records, instruction sheets, etc. 

Hh poe for cuts 


a) Benzine, pint size 

6b) Benzine, 5-gal. size 

c) Kerosene, safety, 1-gal. size 

d) Waste can, fireproof, for rags 

CASES 

a) Blank, full-size, to 
modate %4-size cases 

b) Border, %4 size, for ornamental 
borders 


accom- 


b) Paper, lever type, 20 in., with 
pedestal. Should handle "20 by 
26-in. sheet 

c) ten lever type, 26 in. or 30 


d) ae lever type, 30 in., with 
divided back gauge 

e) 30 ro to 36 in. power cutter 

ESK 


a) Bindery, 80 by 36 in. 

6) Drying rack 

c) Imposing, 51 by 39 

d) Make-ready, 32 by 24 in. 

e) Paper cutters, 80 by 36 in. 

f) Proofreaders 

g) Teachers 

DRYING RACKS 

a) Combination drying rack and 
stock table for platen Presses, 
30 trays 


b) Trays, interlocking, for cyl- 
inder press 
FOLDING BONES—for hand 
folding 


FOLDING MACHINE—20 © by 
26-in. size, 4 fold, two parallel 
and two right-angle folds, power 


FURNITURE — iron, 2 by 4 to 10 . 


by 15 picas 
GALLEYS — Steel, 8% by 13 in., 
6% by 23% in., double column, 
and 12 by 18 in. 
GAUGE PINS — spring tongue 
GLUE POT — electric, 1-qt. size 
IMPOSING TABLES 
a) 12- by 18 in., with iron top, in- 
cluding reglets and. furniture 
b) 24 by 36 in., with iron top, 
complete with galley slides, 
chase rack, reglets, and. furni- 
ture 


c) 36 by 48 in., with iron top, 
complete with galley slides, 
chase rack, reglets, and furni- 
ture 

d) 39 by 63 in. with iron 
top, complete drawers, letter 
boards, reglets, and furniture 


ing and refining type metal, used 

only with typesetting machines 
MITERING MACHINE 
NUMBERING MACHINES 

a) For use on presses 

6b) Hand machines 
ORNAMENTS 

a) —— floral and decorative 


igns 
b) Border, 6 and 12 pt., decora- 
tive 


PAPER-DRILLING MACHINE 
PERFORATOR . 

a) 24 in., foot treadle 

b) 28 in., foot treadle 
PLANER 

a) Mallets, hickory or fiber 

b) arene maple, with felt bot- 


c) xe maple, with leather top 
PRESSES 
* a) Cylinder, two revolution, four 
roller, 17 by 22, complete with 
variable-speed motor, cast rol- 


lers, ete. 
b) Platen, 8 by 12, with foot 
le, counter, flywheel 
guard, platen guard, brake, 


and set of cast rollers (motor . 


and treadle combination if 
desired) . 

c) Platen, 10 by 15, complete with 
variable-speed motor, counter, 
flywheel guard, brake, and set 
of cast rollers, etc. 

d) Platen, 12 by 18, complete 
with variable-speed motors, 
counter, flywheel guard, 
platen. guard, egg and set 
of cast rollers, etc. 

e) Proof, 14 by 18, with cabinet 

f) Proof, 20 by 24, with cabinet 

g) Proof, 23 by 2434 with cabinet 


h) Tableting 
PUNCH 
a) Foot power, multiple with as- 
sorted punches 


SILK-SCREEN UNIT 
SPACING MATERIAL 
a) Iron furniture, as selected 
b) Leads, laborsaving, 2 pt. 
c) Leads, 2-ft. strips, 2 pt. 
d) Slugs, laborsaving, 6 pt. 
e) Slugs, 2-ft. strips, 6 pt. 
f) ces and quads 
g) Thin spaces, brass and copper, 
assorted sizes, 6 to 8 pt., one 
size in each box 
SPECIMEN DISPLAY BOARD 
STAPLE BINDER — pedestal type, 
foot power 
STEREOTYPING UNIT, 8 by 12 in. 
STITCHER — wire, power, capac- 
ity a in. or % in., flat- and sad- 
dle-back tables 
TWEEZERS — 3% in. 
TYMPAN PAPER (with combina- 
tion holder and cutter) 


TYPE 
a) Body, ‘ace —8 and 10 pt. 
b) Job, itiace — 6, 8, 10, 12, 


14, 18, 24, 30, 36, and 48 pt. 

c) Job, -lightface italics— 8, 10, 
12, 14, 18, 24, and a 

d) Job, boldface — 6 8 pt.; 
12 pt., No. 26; 12 pt., No. 27; 
12 pt., No. 28; 18 pt., No. 30 

e) Job, “se copperplate Gothic 
— 6 pt. es 2, 3, 4; 12 pt., 
Nos. 5, 6, 7, 8 

f) Job, condensed title Gothic — 
12, 18, 24, 36, 48, 60, and 72 


pt. 

g) Job, text type — 10, 12, 14, 18, 
and 24 pt. 

h) Job, typewriter type — 12 pt. 
with spaces 

j) Job, boldface italic—8, 10, 
12, 14, 18, 24, 30, and 36 pt. 

k) Job, heavy copperplate Gothic 

(Continued on page 76A) 








(Continued from page 72A) 
seventh grade pupil is capable of making. 
After the pupil has made his selection, the 
teacher should give him a mimeographed 
job sheet which is to be followed. Such a 


job sheet follows. 
Cutting Board 


One of the special jobs that you make 
in shop is a cutting board. You will find 
a model of it in the display case and a 
blueprint of it hanging in the woodwork 
department. Paste these directions in the 
sketch section of your notebook. Plan the 
job carefully. You will find the n 
dimensions on the blueprint and . “Steps 
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re 


in Doing the Job” in the directions which 
follow. List the tools and materials in your 
work plan. Get the teacher’s O.K. before 
you start the job. 

The first step in doing this job is to get 
out the stock. The cutting board is made 
of rough basswood that you may obtain 
from. the stockman. The finished size of 
the.cutting board is 1 by 6 by 10 in. The 
rough stock should be about 1 by 7 by 11 
in. This will allow 1 in. on the width, and 
1 in, on the length for planing and sawing. 

The second step in doing the job is to 


_ O.K. so that he may ace that you 
ocate 


to test the surface and to test the edge for 
squareness. The third operation to square 
rough stock is to saw off one end. Only 
saw off about %4 in. For small and fine 
work use a backsaw. Then measure 10 in. 
from the finished end and saw off the 
other end, After both ends are square with 
the finished surface and finished edge, 
measure the width of the cutting board 
which is 6 in. Plané that edge square. The 
last operation. to square rough stock is to 
plane the other surface smooth and flat. 
Step three should be to get the teacher’s 
are 
is to 
hole 
Such 


progressing correctly. The fou 
lay out the corners and to 1 
by which the cutting board is 


(Continued on page 84A) Ss 


step 
the 
hung. 













repar e now a meet the 
current trend to Offset 


in the Printing Industry 































N OW. + «during this reconversion period 
. . .. is the right time to include OFFSET in your 
postwar printing plans. 
The current trend in the printing industry truly 
reflects the keen interest offset has aroused. 
The Department of Commerce reports an 
increase in 1939 of 88% in products and 
receipts in Lithography and Photo Lith- 
ography over 1929, or $154,000,000 for 
1939 compared to $129,000,000 in 1929. 
Estimated figures for 1946 are put at 
$289,000,000, or an increase in products and 
receipts of 129% over 1929! 


These convincing figures, based on authentic Gov- . 
ernment sources, will give educational leaders an 
idea of the growing possibilities of offset in their 


projected vocational activities. 


The printing industry needs young men and wo- 
men trained in the offset process. It must secure 
many of these future operators from the voca- 


tional schools of America. 


A - © Ii A ATF offset presses, cameras and plate-making 
WetiCan Up 4 OU Crs equipment are ideal for teaching the offset proc- 

: ess. We invite inquiries from school executives 
Department of Ei Aucation Cine interested in the possibilities of offset printing. 


200 Elmora Avenue, Elizabeth B, New Jersey No obligation, of course. 


Write for 


more 


Tabeelaaireparela) 
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OF VITAL 





Lead and Rule Cutters and Mitering Machines are of 
vital importance. They should be checked frequently 
and repaired or replaced if there is a QUESTION of 
accuracy. 

New ROUSE tools will often solve the problem of 
work-ups, bad corners, and springy forms. Completely 
equip your composing room with ROUSE tools, NOW. 

See your nearest dealer, or write for circulars today. 








H. B. ROUSE & CO. 


2214 North Wayne Avenue 
Chicago 14, Illinois 














TET Le 


Examine Them on APPROVAL 





These modern texts have been especially Dour Wer Trainin 
_ employ them to excellent advantage in 

Sens 6 Aha ae Re eed you 
} A heir suitability fe Jour clasroom needs. Any books sent or 30 days, OW 
PPROVAL jaspection subject to our educational discount if retained. 


we eongyedt pet You can 
pro- 


What Is Vocational wag ean 5 pers Webi iran sees ocd arate $2.50 
How You Can Get a Better Job..........csecccsccsccersseeess 1.50 
Fundamental Business Law. ..........02-sccccecesecasescesssece 3.00 
Slide Rule Simplified (with rule). ..........ccceeceesececsesscns 3.50 
Slide Rule Si ied (without rule). .........ceeeeeeeeeee eects 2.50 
Fundamentals of Radio and Workbook (PIT)....-....++0++-++es 2.50 
Fundamentals of Electricity and Workbook (PIT)..........+-++++ 2.50 
Fandamentals of Machines and Workbook (PIT).........+.+se«++ 2.50 
Fundamental Shop Training and Workbook (PIT).........+«s«++ 2.50 
Diesel Locomotives (Mechanical Equipment). ...........sseeess0+ 4.00 _° 
Diesel Locomotives (Electrical Equipment). ..........++eseseeees 3.75 
Aircraft Sheet Metal Blueprint Reading. ...........eeeeeeeeeeess 2.50 
Aircraft Sheet Metal Work. .....2...scccccecscescetecceveceses on 
Plane Trigonometry Made Plain..............eseececeseeceecs ee i] 
“HSC” High-Speed Brake Equipment. .............0+eseseeeeece 3.00 
Shipbuilding Blueprint Reading............-..seeceescecseeess ;.. 3.00 
Tool.” Desig os osc cc ceVasccccccbccvecccnticccscvevesveresscreses 4.50 
Plastics (enlarged 2nd edition)............0+-eceeeseeseceeeeess 3.75 
Electrical and Radio Dictionary. ...... 2.2.22 scescessececceeecees 1,00 
How to Read Electrical Blueprints... ..........-seceseceeeeeneee 3.00 
How to Remodel a House... ........cccceceeccectessecsecesceve 4.75 
How to Plan a House...........cceseccccccsccssesseccecssevece 4.50 











(TEAR OFF _HERE AND MAIL TO USY 

AMERICAN TECHNICAL SOCIETY, 

Drexel Ave., at 58th St., Chicago 37, Ill., Dept. 13. 

Please send the following texts for 30 days O) ROVAL examination. I 
— return them at the end of that time it less your educational 











Pte 
Name ake 
School ~ , 
School Address . : 
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(Continued from 74A) 
—6 pt., Nos. a. 22, 23, and 
24; 12 pt., No. 25 


_ 1) Wood, condensed Gothic —8, 


INK 
a) Bond, black, for bond papers 
b) — black, for school papers, 


c) raed colors as selected 
d) Dryers and compounds, as se- 


¢) Half tone, black 

f) Job, colors as selected 

g) Metallic, gold and <lver 
att oe-y black, red, yellow, 


-KEROSINE — for cleaning rollers 


PADDING CEMENT 
a) Cold 
b) Hot 
PAPER 
a) Bond, fine grade, 17 by 22 — 
20, white 
b) Bond, medium grade, 17 by 
22 — 20, white 
¢) Bond, ‘sulphite, 17 by 22 — 
20, white 
d) Bond, sulphite, 17 by 22— 
20, colors as selected 


e) Book, enamel, 25 by 38 — 80, 
white 
Book, 
38—380, white 

g) oor ap = an 25 by 38 

hk) Cover, as selected, 20 by 26, 
medium 


j) Card Bristol, fine grade, 22 by 
28 — 4 ply, white 


Se REE SN S90 
25 picas 


12, 15, and 18 line furniture 
m) 10 pt. line leaders, 4 dots to ms Thin spaces 
the em case 
n) 10 pt. braces and dashes ESETTING MACHINES 
0) 10 pt. fractions a) Either linotype or 2 
) 10 pt. references or 3. magazines, and 
q) Parentheses and brackets ) Matrices for same, 6, 8, 10, 
r) 2 pt. laborsaving leads, 4 to and 12 point, as 
25 picas VISUAL AID TS 
Print-Shop Supplies 
BENZINE OR GASOLINE —for k) Index B. 
cleaning type or presses 25% by —4110, white 
BINDERY TAPE—2 in. wide,  ') Index B 
brown or black m) i g Fey ig = 
GOLD BRONZE — pale 25% by — 140, colors as 


#) Pressboard, red 
0) Strawboard, No. 40 or No. - 
) ogee. manila, 24 by 36 


ok Granda we Mt tome 
r) Wrapping paper, size as se- 
lected : 


s) Holder for same 


PASTE 
a) ened 
b) Make ready 
a SUPPLIES consist- 
' @) Silk-screen paste paint, 
1 each of pecans colors: 
toluidine red, strontian yel- 
low, an I blue, medium 
green, brown, orange, 


purple, white, and black 
b) Solvent profilm in 11- by 14-in. 


c) 8-in. synthetic squeegee 
d) 11-in. synthetic squeegee 
e) No-clog varnish 


guides 

}) Red sable brush — %4 in. 

m) Putty knife 

mn) Frame tape 
TWINE — cotton, for tying jobs 
WIRE STITCHING 

a) No. 28 round wire for stitcher 

b) Wire staples, %4 in. 


Drafting Equipment 


and Supplies 


These maximum lists may be 
found helpful in checking inven- 
tories or preparing budgets. 

| ea eee 
access to a projector, so stills, 
silent movies, or sound movies, may 
be used also in the student’s indus- 
trial arts and vocational education 
courses. 


ADJUSTABLE-CURVE RULER 


BEAM COMPASS 
BENCH BRUSHES 
BLACKBOARD 

a) Permanent or portable 


b) Compass, 15 in., with locking 
c) ear 
straightedge, triangle, usd pro’ 





UIPMENT 


me}. 


> »°|UDEae 











The ideal T-square 
for Professional 
Engineers and stu- 
dents. Laminated 
plastic with remov- 
able head. All 
models can be 
fitted with Swivel 















“ retractile rollers which prevent smudging of 
drawing. Every school drafting room should 
have one of these. 






ESCO Plastic Divider with inter- 














changeable points’ and _ realign- 
ment feature. An instrument that 
feels at home in the hand. 





Navigator's Case with ESCO 
Plastic Compass and Divider. Also 
contains Screw Driver and Vial 
with extra leads and points. A 
useful set for the student and 





purposes. Used by the U. S. Navy. 





A ‘handy refillable type Pencil 

Pointer - with Felt pad to 

pencil point. Ideal for 
classroom. 


702 CLARA AVENUE, SHEBOYGAN, WISCONSIN 








e 
Products 


REG. U.S. PAT. OFF. 


SYMBOL OF SUPERIORITY 


ESCO provides the student with the 
finest Drafting and Navigcting 
equipment obtainable. 

ESCO qualifies by meeting the 
exacting requirements of War 
industries and the Armed Forces. 














Drafting Table: with the ESCO 5-ply 


top. Comes with or without 
Parallel Ruling Straightedge — sizes 
21” x 26” Top through 30” x 42” 
Also in five larger sizes. Table is 
adjustable to height. 





type head. 








Student Drawing Kit consisting of 
Drawing Board Formica T-Square, and 
two transparent plastic Triangles. 





A leatherette covered Carrying Case 

designed for our Professional Kit — 

with pocket for drawings and trac- 

ings. A very practical and usable 
piece of equipment. 





The ESCO Professional Drawing Kit. 

Five-ply board, parallel ruling Straight- 

edge, elevating arms, and suction cup 

feet. Sizes 12” x 14” through 30” x 
42”. 


ENGINEERING MANUFACTURING COMPANY 


11 S. LASALLE ST., RM. 1217, CHICAGO, ILL. 
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WILL SOLVE THE 
PROBLEMS OF TOMORROW 


It is the young men of today — the students of indus- 
trial arts —— who must face the problems which will 
arise before tomorrow’s engineering marvels become 
reality, And tomorrow, as today, the ingenuity and 
reliability of “Yankee” Fine Mechanics’ Tools will 
make them fitting helpers for these future craftsmen 
in their challenging task, “Yankee” Tools are designed 
for teaching ... for saving time in the classroom as 
they do in the workshops and on the assembly lines of 
the nation. Teach with the tools that experienced 
craftsmen have used for nearly half a century. Remem- 
ber, though, that war has first call. 


TOOLS 


YANKEE 


make good mechanics befter 


North Bros. Mfg. Co., Phila. 33 
Established 1880 





INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION. 





(Continued from page sn 


b) For sto 
c) For ‘sorng a 


da) fer chink amills 
CALIPERS — 6 in. and 8 in., inside 
and outside 
CHAIR —teacher’s 
DESK — teacher’s 
DIVIDERS — proportional 
septic ae MACHINE — and ac- 


DRAFTSMAN'S STEEL PRO- 
TRACTOR 

DRAWING BOARDS — large 

DRAWING-BOARD SUPPORTS 

* —to be set on ad attached to 
woodworker’s ben 

DRAWING TABLES AND 
STOOLS 


a) For students _ 
b) For teachers 
INK-BOTTLE HOLDER 
IRREGULAR CURVES — Nos. 17, 
21, and 24, wood, rubber, or 
transparent 
LETTERING ANGLES 
er PENS — assortment 
of 12 
LEVEL OR TRANSIT — builders’ 
for architectural students 
LEVELING ROD—for use with 


the transit 

MACHINISTS’. COMBINATION 
SET — 12 in. 

MARKING PINS—for use with 
measuring tape, for architectural 
students 

MICROMETER —1 in., 
chanical-drafting students 

OILSTONE — 3-in. case 


pag to 


for me- 


PANTOGRAPH — 21 in. 


PARALLEL RULES 


P 
"SHEARS — fe trimming blueprints 
— for 

and drawings 

SPEED COUNTER — for mechan- 
ical-drafting students 

STEEL SCALES — 12 in. 

STOP WATCH —for mechanical- 


a) For cutting and 
drawings and_ blueprints 

b) For disassembling and _ reas- 
sembling machine parts and 
models 


TAPELINE 
a) 100 ft., steel, for architectural 
students 
b) 50 ft., steel or metallic 
TOOLBOX — containing 1  ma- 
chinists’ hammer, one 6-in. ad- 
justable wrench, one 6-in. screw 
=— one 6-in, combination 


pliers 

TRIANGLES 
a) 30-60 deg., 14 in. transparent 
b) 45 deg., 10 in. transparent 

TRIANGULAR SCALES — civil 
engineers’ type. 12 in. 

T SQUARE — adjustable or fixed 
head, for large drawing board or 
straightedge with parallel rule 
attachment for large. drawing 
boards 

WALL CHARTS — lettering, deci- 
mal equivalents, etc. 

YARDSTICK 
To be provided by, or for, each 

student 


Drafting—Small Equipment 


- 
DRAWING BOARD —size to be 
instructor 
UM 


IRREGULAR CURVE—Nos. 8 
and 13, transparent 

PENCIL COMPASS 

PENHOLDER —for lettering pens 

PENS — assorted, for lettering 


PROTRACTOR — not over 5 in. 
SCALE —12 in. architects’, trian- 


gular 

SCALE GUARD 

SLIDE RULE — 10 in., as specified 
by instructor 

T SQUARE —to fit drawing board 

TRIANGLES — 30-60 deg., 10 in. 
transparent, and 45 deg., 8 in. 
transparent 


Drafting Supplies 


BICHROMATE OF POTASH — 


a) Cross section, 834 by 11 in. 
- b) Detail, 24 by 36 in. 
c) Drawing, 24 by 36 in. 


d) Isometric, 7 by 10 in. 

e) Tracing, 36 in. 
POWDER — for tracing cloth 
TRACING CLOTH — 36 in. 
VAN DYKE 

a) Fixing salts 

b) Paper, 36 in. 

¢) Writing fluid 


Drafting—Additional Supplies 


To be provided by, or for, each 


a) Black, waterproof 
b) Colored,-if required — 
PENCILS — <r e HB, 2H, 
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Shop Equipment Mews 


New Products _ Publications 

















ECONOMY SET OF GAUGE BLOCKS 
An economy set of 37 DoAll gauge blocks is 
now available in two qualities from Continental 
ara Inc., 1301 Washington Ave. So., 
Minneapolis 4, Minn. These gauge blocks are 
packaged in the newly designed pocket carrying 


case, which holds the blocks on end for ease in 
handling and identifying. The case measures 
7% by 4 by 2 in., to fit easily in the inspector’s 
shop-coat pocket ready for instant use. 





Economy gauge blocks 


The set includes two .050 wear blocks in 
addition to the five standard series of gauge 
blocks regularly offered. The addition of the 
.050-in. size makes the complete set more versatile. 

The first series consists of 9 blocks: .1001 in. 
to and including .1009 in. in increments of .0001 


in. 

The second series is 9 blocks: .101 in. to and 
including .109 in. in increments of .001 in. 

The third is 9 blocks: .110 in. to and including 
.190 in. in increments of .010 in. 

The fourth is 5 blocks: .100 in. to and including 
.500 in. in increments of ..100 in. 

The fifth is 3 blocks: 1.0 in., 2.0 in., and 4.0 in. 

All blocks are made from special analysis steel 
to give long wearing quality: Each block is sci- 
entifically heat-treated, seasoned, and processed 
to insure the absence of internal stresses, warping, 
growth, or shrinkage. Each block has a hardness 
of 65 rockwell “C” and is clearly etched showing 
its dimensional size and serial number. 

For brief reference use IAVE—310. 


A VERSATILE DRAFTING BOARD 


The Engineering Manufacturing Co.,. Sheboy- 
gan, Wis., has just perfected a drafting board 
with a number of useful features. 

It consists of a one piece drawing surface on 
a swivel top. The edges of this working top are 
square and true, and the top can be swiveled 
through the entire 360 deg. The board is equipped 
with permanent spring tension paper clips, and 
the base is provided with rubber bumpers to 
prevent slipping. 

For brie? reference use 1AVE—311. 


POSTWAR ADJUSTABLE STEEL CHAIRS 

The new Kewaunee Chair has many outstand- 
ing features. The seat height may be changed 
instantly to suit any individual. Four height 
ranges are available in either stool or chair from 
12 in. to 15 in., 15 in. to 21 in., 18 in. to 27 in., 
24 in. to 36 in. The shaped steel back rest may 
be adjusted both vertically and horizontally in 
relation to the seat. The most popular height 
range is 18 in. minimum to 27 in, maximum. This 
one chair gives a variance of seating heights 
which cover most needs. Adjustment is made by 
merely lifting the seat. No bolts, nuts, or screws 
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are used.-No tools are needed and adjustments 

are entirely automatic. Shipments may be ex- 

pected shortly after the first of the year. 

'. Kewaunee Mig. Co., Dept. 000, Adrian, Mich. 
For brief reference use IAVE—312. 


PORTABLE PUBLIC ADDRESS. SYSTEM 
The Allied Radio Corporation, 833 W. Jackson 
Blvd., Chicago 7, Ill, bas developed a portable 
public-address system, which is specially 
for general school use. The amplifier includes such 
features as: full 30 watts output, two individually 





Portable address system 


controlled microphone channels, phono channel, 

tone control, and optional phono top. The setup 

and operation have been simplified so that any- 
one can use the system. 

Prompt delivery can be made on all orders 
which carry a minimum rating of AAS, approved 
on a WPB-541 application. WPB field offices are 
authorized to approve applications for essential 
civilian use. 

For brief reference use IAVE—313. 

DE VILBISS OFFERS CONDITIONING TABLE TO HELP 
USERS PRESERVE SPRAY-PAINTING EQUIPMENT 
To help users of spray-painting equipment 

make thier present units last just as long as 

possible in the face of wartime shortages, The 

DeVilbiss Company, Toledo, Ohio, has just 

issued a concise, easy-to-follow Conditioning 

Table. 

Illustrations accompanied by simple directions 
show operators the most important steps to 
follow in caring for spray guns, paint oe; 
hose, transformers, air compressors, spray 
and exhaust fans. ° 

Pioneer manufacturer of spray-painting equi 
ment, DeVilbiss is offering its Conditioning ‘Table 
without charge to all users of such equipment. 
ew distributors everywhere now have sup- 
plies. 

Many users of spray-painting equipment already 
following the new. Conditioning Table have 
reported highly satisfactory results. 

For brief reference use IAVE—314. 


THE KUPFERMAN TRAINER 


The Kupferman —— is a sturdy, foolproof, 
easily constructed and inexpensive device for the 
teaching of aviation. It can be made from simple 
plumbing and hardware parts which are pro- 
curable in any town or city. 

To operate the trainer, the student sits on a 
stool and holds the stick to the top of which is 
attached the plane. It has a plastic panel board 
with photographically accurate dial faces and 
movable metal dial arrows which can be set to 
simulate any flight condition. The rudder below 
is operated by the student’s feet, The slightest 


. Change of stick and rudder position away from 


neutral changes the position of the plane, while 
the ailerons, elevators, and tail also move, just as 
in a real-plane. The speed of the motor to which 
is attached a plastic propeller enclosed in a wire 


For brief pee use [AVE—315. 


WALL CHART OILSTONES 
A three-color wall chart on “Industry’s Oil- 


3 
a 
4 
BE 
ge 


Co., Troy, 

Nestea ‘abrasive oilstones have played an im- 
portant part in war production, and will do like- 
wise in the reconstruction and postwar period. 

Your copy will be mailed to you Fe you mail 


_ your request to the aforementioned 
For brief 


reference use IAVE—316. 


FACTS AND FIGURES ABOUT A VERSATILE TOOL 

Precise 35 is a high-speed electric hand tool 
which can be. used to drive. small mounted 
abrasive wheels, or small milling cutters, and 
small diameter drills for doing <7 thousand-and- 
one jobs of grinding, finishing, and yg up 
work in the shop and on the assembly line. 

The tool weighs 35 ounces, is powered by a 
¥% hp. motor, and runs at 35,000 r.p.m. A 
sories. that may be obtained with this little 
machine include a Coolflex flexible shaft and a 
24-piece set of mounted wheels, and a 20-piece 
ground-from-the-solid midget milling cutters of 
assorted shapes. It can be used on steel, non- 
ferrous metals, plastics,. glass, and many other 
materials. 

Write for the 16-page booklet, “Facts and 
Figures,” fully describing this tool. Precise Prod- 
ucts Co., Racine 3, Wis. 

For brief reference use IAVE—317. 


CATALOG ON MILLING AND GRINDING 
MACHINES 
The Cincinnati Milling and Grinding Machines, 
Inc., Cincinnati, Ohio, announce the third yearly 
edition of their general catalog, No. M-995-2. 
The new catalog contains the following: brief 
history of Cincinnati machines 
for general production; milling machines for 
automatic production; attachments for milling 
machines; cutter and tool grinders; surface 
broaching machines; center-type grinders; center- 
I grinding machines; 


catalog and booklet may be obtained by address- 
the Cincinnati and Grinding Ma- 


NEW “QUALITY CONTROL” HANDBOOKS 


Quality Control is the title of the new pocket 
size handbook on scien i 


pertinent information for the precision peers 
methods required in scientific 

One section contains 35 subjects showing how 
to use 
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Says weds Sam__ 


It Will Be Done! 


Answer America’s Schools 













+e Returning service men and women must be able to 
avail themselves of the finest training in their chosen 
peacetime vocations. The vast G.I. Program has been 
planned that way. 


The burden of this training rests with the Schools of 
America—in big cities and small towns. 


To do the training job right Uncle Sam is ready to help 
your school install a training department, or adequately 
equip one already in operation. 





To assist you in planning such a department, the 
Brodhead-Garrett planning experts are at your service. 
Write us your problems, and your needs. For machines, 





GM é _ equipment and supplies — order from your B-G catalog. 


To expedite deliveries, send complete order of all your 
needs at one time. 


BRODHEAD.- GARRETT CO. 


“Supplying Defense Training Needs to Schools in All 48 States” 
CLEVELAND, OHIO 
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SO SAY LEADERS OF 
Industry - Wartime Agencies 
Laboratories - Schools 


RADIO AND ELEC 


TRONIC 





PARTS ANIL 


EQUIPMENT 





Tens of thousands of enthusiastic cus- 
tomers are proof of Concord leader- 
ship. We can supply you with any- 


thing from a single capacitor to com- _ 


plex laboratory installations. Two stra- 
tegically-located Concord stores—Chi- 
cago and Atlanta—are geared for 


speedy action. 


diate delivery . . 








MAIL THIS COUPON «=. *4p¥® 

901 W. Jackson Bivd., roel Dept N-35 
ush he 16- ial Suppl 

mag ponies br ihe Geneon REBIS 

CORPORATION. — 

NAME RS] 

ADDRESS “ 

CITY. — STATE 





FREE! Special 16-page 
Supplement of “hard- 
to-find" and urgently 
needed parts and 
equipment, All items 
Mi are ready for imme- 









)} but are, naturally, 
\ subject to prior sale. 
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can be secured by writing Continental Machines, 
Inc., 1301-Washington Ave. So., Minneapolis 4, 
Minn 


For brief reference use IAVE—319. 


MULTIPLE V-BELT DRIVES : 

A booklet giving 19 reasons why multiple V- 
Belt Drives form the dominant power transmis- 
sion of industry has been prepared under the 
direction of the E ring Research Committee 
of the Multiple V-Belt Drive Association, 140 S. 

rm St., Chicago 3, Il. 

The booklet is strikingly illustrated, and the 
information tersely and clearly given. 

For brief reference use IAVE—320. 


A BOOKLET ON LIGHTING 
A special booklet for lighting engineers, featur- 


- ing a set of charts containing illumination values 


based on various spacings and mounting heights 
may be obtained by writing to Wabash Appliance 
Corporation, Birdseye Lamp Sales Division, 345 
Carroll St., Brooklyn 31, N. Y. 

Ask for booklet No. 1-545. 

For brief .eference use IAVE—321. 


MASTER MANUAL FOR WOODWORKERS 


An interesting book for those who work with 
wood. It contains considerable descriptive matter 
on sources of rare woods, veneering, identifying 
woods, application of borders and inlays, and the 
finishing of woods. 

Besides the afore-mentioned, the book contains 
a very complete catalog of the various kinds of 
wood, veneers, adhesives, inlays, plywoods, finish- 
ing materials, tools, blueprints, and a number of 
tempting bargain offers. 

Get a copy of this excellent catalog by writing 
to Albert Constantine, Jr., 797 East 135th St., 
New York City. 

For brief reference use IAVE—322. 


- PRECISION MACHINING METHOD 


The new precision mach method made 
possible by the Wet-Dry Belt Surfacer developed 
by Porter-Cable Machine Co., Syracuse 8, N. Y., 
is well described in their booklet entitled “A New 
Precision Machining Method.” This 31-page bro- 
chure fully explains the advantages of the new 
surfacer. It also illustrates many actual applica- 
tions to industrial products made of a variety of 
materials. 

Another 8-page pamphlet gives a full descrip- 
tion of the machine itself. This last mentioned 
pamphlet also gives many examples of the amount 
of time which this precision machining method 
has saved and the extraordinary accuracy it has 
made possible since it has been put on the 
market. 

For brief reference use IAVE—323. 


HENRY N. FRANKENFIELD 


After two years’ service in the army, including 
some exciting experiences in the Persian Gulf 
Operations, Mr. Frankenfield has returned to 
Hunt Pen Co., Camden, N. J., to resume his 
work as developing engineer. 

Mr. Frankenfield will be remembered for his 
interesting and instructive books on linoleum 
block printing and his development of this sub- 
ject for art education in the schools. 


RECEIVE FOURTH ARMY-NAVY AWARD - 

Employees of Skilsaw, Inc., Chicago, manu- 
facturers.of portable electric tools, have received 
for the fourth time the Army-Navy production 
award for high achievement in the production of 
war materials. This fourth citation, received Jan- 
uary 6 from Under Secretary of War Robert P. 
Patterson, adds a third white star to the com- 
pany’s “E” flag as a symbol of continued achieve- 
ment in producing essential war materials. 








a wonderful piace fo live. 
and make a living! 


Oregon offers a mild, invigorat- 
ing year-round climate; a wonder- 
land of scenic beauty. Resorts are 
plentiful amid its mountains and 
forests; on streams and lakes. Re- 
creation spots dot mile after mile 
of its seacoast. 

Cordial Oregon folk offer a sincere and 
hearty welcome to ne s king a 
better place to live and work and play. 
Here is a state where you will find ample 
opportunities for a teaching career. 








Typical of its friendly, forward-looking 
people are Oregon's progressive cities. 
Examples: Baker, in the heart of Oregon's 
mining country; Pendleton, famed for its 
colorful Round-Up; Roseburg, a great lum- 
ber center; and Portland, fourth largest city 
on the Pacific Coast, famed for its beautiful 
gardens, its high percentage of individual 
homes and its progressive thinking. 


All offer unusual opportunities for the pur- 
suit of a broadened career in the field 


of education. 
a7 


If you are interestedin learning more 
about present teaching opportunities 
in Oregon, write Rex Putnam, Oregon 
State Superintendent of Public Instruc- 
tion, Salem, Oregon, mentioning the 
grades for which you are qualified. 


This advertisement is published in the interest 
of the great Oregon country by 


The OREGON JOURNAL 
.PORTLAND, OREGON 
Afternoon and Sunday 


If you lived in Portland you’d read 
The Journal 









> Hither Bros. Saw Mfg. Co., Inc. 


1290 University Ave., Rochester, N. Y. 


. Manufacturers of 


Circular Saws, Groovers, Band Saws 


liter Ties. Serve eee Gin daualé G8 mae 
years’ successful and uninter- 


Dado Head 

Our dado head developed from 
our own patents cuts grooves 
with or across grain, smooth, 
sharp sides, grooves from %” 
up to 4” and over. Easily ad- 
justable. Consists of 2 outside 
Cutters %” thick and inside 
cutters to make desired cut. 
Inside cutters in %,e”, 4%” and 
4” thicknesses. These Groovers 
make a perfect cut and leave 
the bottom smooth. 





High Speed Knives 
Shaper Stock, Ground Flat Stock 


ee 


We manufacture thin High Speed Steel Knives, 
Solid Moulder Knives from High Speed Steel or 
Special Laid Steel. We can also furnish ground 
stock in various thicknesses and widths, square 
edges, in High Speed or best quality Tool Steel. 


This is the perfect Groover for 
end grain cuts in hard wood. 
Teeth are High Speed Steel, 
front to back clearance, and 
require grinding on top only. 
Cuts full width groove through 
life of teeth. Teeth can be re- 
placed. 





Our Mitre Saws are accurately 
ground with the proper side clear- 
ance and are made in six styles of 


wilde: 
il 


“off 


type of workmanship and is backed by 
a guarantee to be as free from flaws and 
seams as possible. Complete catalog on 
request. 


Saw Vise Setting Stake 


& x= 


These are useful articles for the filing room and 
were both developed for use in our own filing de- 
partment. Vise is easily adjusted for various bevel 
filing and takes saws up to 18” diameter. 


Band Saws 





We make both wood and metal cutting band saws, 
also special temper saws for fibre, bakelite and soft 
metals. Let us know what you cut and we can fur- 
nish a saw for the purpose. 


Cutter Heads for Saw Mandrel 





Cutter Heads for use on saw table. These heads can 
be furnished with variety of knives and used for 
jointing and running light moulding on saw table. 
Made in 6” diameter, 2%” wide. Can be counter- 
bored if necessary. 


Mitre Saws 


tooth shape. Cleaner Tooth Saws tits 
iy 


are for both rip and cross-cut—made 
in diameters from 4” to 24”. ? 





Huther Bros. Saw Mfg. Co., Inc., 1290 University Ave., Rochester, N. Y. 
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WALLACE 


‘““M ACHINE - OF - THE - MONTH” 





No. 28 SHAPER 








adjustment 









2 HP. geared motor ro- 
tates spindle 10,000 r.p.m. 
Reversing switch, Capacity 
for large cutters up to 
2%,” wide. Vertical spindle 


for routing bits extra. 








1¥,”. Collet 











extra versatility. 
soft wood. 


No. 28 Hy-Gear Shaper. 





| tisers, Lathes, Oilstone Grinders, etc. 


140 S. CALIFORNIA AVE. 





For fast, smooth shaping work, this 10,000 r.p.m. gear-drive 
Shaper is without. equal! Cutters and knives available for 
every kind of moulding and shaping operation. Adapter and 
collet permits use of small routing bits and cutters, adding 


Cuts equally well with and against grain and on hard or 


Write today for detailed bulletins and prices on the Wallace 
We also manufacture quality Uni- 
versal Saws, Radial Arm Saws, Bandsaws, Jointers, Mor- 


J.D. WALLACE & COMPANY 











CHICAGO, ILL 


















-An ARM 


CAN DELIVER . 
UP TO 


15 TONS 


PRESSURE 


Exclusive Famco gib 
adjustment keeps ram 
aligned, compensates 
for wear, eliminates 
**shimmy."* 











Train your students on Famco Arbor Presses . . . the low cost 
solution for thousands of assembly and dismantling jobs. They 
require no electric power, yet are easily operated even by 
women. They're available in 32 ruggedly constructed models, 
(for bench or floor mounting), in plain lever, simple ratchet 
or combination compound and simple ratchet types. See a 
Famco dealer or write today for catalog. 


FOOT-POWERED MACHINES THAT USE NO POWER 


Famco Foot Presses for Famco Foot Powered 
light forming and Squaring Shears will 
stamping are available cut up to 18 gauge 
in 10 models (for bench mild steel with ease, 
or floor mounting.) Low Available in five rug- 
cost, low upkeep. 


FAMCO MACHINE CO., 1317 18th Street, RACINE, WISCONSIN 


ARBOR PRESSES 
CoO FOOT PRESSES 
SQUARING SHEARS 


gedly constructed sizes. 





(Continued from page 74A) 
information may be found on_ the 
blueprint. 

The next step in doing the job is to 
saw off the corners and to bore the hole. 
Step No. 6 is to lay out the chamfer and 
to plane it. The teacher will assist you if 
you need help. To sandpaper is the last 
step of this job as no finish is applied. 


Yew Publications 


Methods of Vocational Guidance 

By Gertrude Forrester. Cloth, 460 pages, 5% 
by 85% in., illustrated. Price, $3. D. C. Heath & 
Company, Boston, Mass. 

This book has been prepared to assist the 
teacher of business subjects to act as vocational 
guidance counselors to their students who are try- 
ing to fit themselves into the business world. 























Effective Foremanship 

Edited by Harold B. Maynard. Cloth, 263 
pages, 614 by 9% in. Price, $2.50. The McGraw- 
Hill Book Company, New York City. 

This book is the outcome of the work of 15 
experts who have combined their collective think- 
‘ing in order to help the man who is taking up 
the duties and responsibilities which rest on a 
foreman’s shoulders. It also serves as a text for 
experienced foremen who want to improve them- 


selves. 
Fundamental Business Law 
By Jay F. Christ. Cloth, 332 pages, 534 by 834 
in., a American Technical Society, Chi- 
cago, 
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: ay York, and 


An introduction: to the laws governing con- 
tracts, agent and principal, partnership and cor- 
porations, personal property, negotiable instru- 
ments, real property, insurance, and employer’s 


liability. 
Milling Machine Operations 

By Lewis E. King. Paper, 123 pages, 554 by 
83% in., illustrated. Price, $1.75. The Macmillan 
Co., New York, N. Y. 

Step-by-step descriptions of operations that can 
be performed on the milling machine. The book 
describes the cnthiing and its attachments; how 
to adjust cutting speeds and feeds; how to do 
plain milling; end milling; sawing; indexing; 
ages sais and helical milling; drilling; ream- 

The Pook ate also contains tables on the various 
sizes of standard tapers. 

Popular Tools and Matericls 

By William H. Johnson and Isadore M. Fenn. 
Cloth, 128 pages, 7 by 934 in. Price, $1.50. Al- 
bert Whitman & Company, Chicago, Ill 

A book for young students, 
brief but clear descriptions of the tools, fasteners, 
and materials most commonly used in the ele- 
mentary school-shop classes and in the home 
workshop. 

The book is well illustrated. 

: Care and Use of Hand Tools 

By Raymond R. Toliver. Cloth, 93 pages, 5% 
by 8% in., illustrated. Price, $1 25. John bigs“ 
& Sons, Inc., New York City, and Smaps: > 
Hall, Ltd., London. 

Descriptive matter on the use and care of the 
tools commonly used by the machinist. Among 
the tools described are: vises,. hammers,} cold 


ring 
The book also contains a demonstration and 
discussion guide. 


Permanent Learning 
By W. H. Lancelot. Cloth, i as? by 
8% in. Price $2.25. race 5 y Sons, 
Chapman & Hall; Ltd., London. 
A good book for the beginner as well as for 
experienced teacher. 


which contains 


It shows the necessity of getting the student’s 
interest aroused, helps him to understand clearly, 
and then devises means for him to apply his 
a frequently. 

The final chapter. presents in brief résumé form 
the techniques which the teacher finds useful in 
his daily work of instructing his students. 

Needed — Women in Aviation 

By Dickey Meyer. Cloth, 219 pages, 53%4 by 
7%, in., illustrated. Price, $2. Robert M. McBride 
& Company, New York, N. Y. 

Authoritative information about the role wom- 
en can play in the field of aviation. They are 
needed as pilots, flying instructors, radio oper- 
ators, in airplane factories and offices, as ground 
mechanics, draftsmen and designers, to say noth- 
ing of such jobs as hostesses and dietitians. 

The book is an excellent direction pointer for 
all women who are anxious to enter the field of 


aviation. 
Careers in ape 

By Herbert J. Stack, Charles C. Hawkins, and 
Walter A. Cutter. com. = 152 pages, 54% by 7% 
in. Price; $1.50. Funk and Wagnalls Company, 
New York and London. 

A book of guidance for those who want to 
work in the field of safety. The book gives an 
account of where positions may be found, de- 
scribes the work of the safety engineer, tells of 
the opportunities in safety education, and outlines 
the work of the industrial hygienist and describes 
occupational diseases. 

portunities for the safety engineer in pri- 
vate organizations, insurance companies, govern- 
ee eee ee eee oe 


The College and Teacher Education 

By W. Earl Armstrong, Ernest V. Hollis, and 
Helen E. Davis. Cloth, 311 pages, 644 by 9% in. 
Price, $2.50. American Council on Education, 
Washington, D. C. 

This report presents the findings and conclu- 
sions of a cooperative study entered into by ap- 
proximately fifty individual colleges, 
and public school systems, to ascertain how the 
preparation of teachers could be improved. 

(Continued on page 86A) 
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Are you 


LAMINATING? 
BAG-GLUING? 





OMEDAY these and other new ideas 

‘will be part of every woodworking 
course. That’s why you should know 
about the modern glues that make them 
possible. 

For a brief analysis of new trends in 
wood products, send for the booklet 
offered below. It’s a guide to planning 
modern woodworking classes. 





CASEIN COMPANY OF AMERICA, Dept. IA 35 
Division of The Borden Company 
_ 350 Madison Avenue, New York 17, N. Y. 


Please send me a free copy of your new ‘booklet, ‘‘The Influence of 


Modern Glues on the Utilization of Wood.’’ 


Name Title 








Sok 














@ Today’s demand for Airbrush artis’ 

at attractive salaries will be ea 
many times over in the post-war pe- 
riod. . Whether you already have classes 


ment. You aad your students will She 
it, too. Write for detailed bulletin on 
this and other Paasche Airbrushes and 
the Free Booklet, “Airbrush Art, a 
Course of Study.” 


Paasche Airbrush Co. 
iad hai 











for the ee Shop 


MANUAL OF AIRCRAFT LAYOUT 

By Rudolph Faltus; Assisted by Charles Steinmetz 

An indispensable working tool for students of aircraft construction 
mechanics. Includes: layout, drafting, metal, repair, shop 
mathematics, engineering elements, construction problems, tooling, 
production planning, template development, blueprint reading. 240 
Pages, $3.00 


SHEET METAL THEORY AND PRACTICE 
By J. C. Butler 

Essential material for training students in sheet metal work. Written 
specifically for marine sheet metal work, most of the content is ap- 


plicable to all branches of sheet metal work. Presents all essential 
information in simple, non-technical language. 173 Pages, $3.00 


CARE AND USE OF HAND TOOLS 

By R. R. Toliver; Edited by W. C. Lewis 

Describes and tells how to handle and care for tools so that they 
last longer and give better service. An ideal handbook in the school 
shop, featuring simple explanations and large illustrations. 95 Pages, 
$1.25 


HOW TO OPERATE A LATHE 
By John T. Shaman and Lewis H. Bardo 


A guide for the training of students in machine shop practice. Pre- 
sents factual material clearly, concisely, in easy-to-grasp question- 
and-answer form. Contains tables, charts, worked-out examples, 
decimal equivalents, diagrams. 161 Pages, Profusely illustrated, $1.75 


OCCUPATIONAL ACCIDENT PREVENTION 
By Harry H. Judson and James M. Brown 

An invaluable aid for those interested in promoting safety while 
working. Based on first-hand knowledge of internal problems of 
industry, it stresses correction of physical conditions by eliminating 
opportunities for human error. Gives modern tested methods for 
improvement of work procedures, safety groups, safety equipment. 
234 Pages, $2.75 


HOW TO PASS RADIO 

LICENSE EXAMINATIONS 

By Charles E. Drew 

This revised edition of a well-known book offers recent material 
for amateur radio operators, radiotelephone and telegraph operators, 
whether interested in broadcasting, marine, aeronautical, or any other 
field of radio transmission or reception. Second Edition. 320 Pages, 
$3.00 


BASIC AIRPLANE MECHANICS 
By Hubert G. Lesley 


A practical book, covering the important facts and procedures which 
the student of airplane mechanisms must know to keep planes in 
good working order. The book is the same high calibre as the authors’ 
popular “Airplane Maintenance.” 404 Pages, $2.50 



















ON APPROVAL COUPON 


JOHN WILEY & SONS, Inc. 

440 Fourth Ave., New York 16, N. Y. 

Please send me on ten days’ the books I have checked in this advertise- 
ment (or I am attaching a list of the books desired). At the end of that time, 
if I decide to keep the books, I will remit indica price plus postage; other- 














wise I will return the books postpaid. a 

Name ic SE WS 

Address af 

City and State. a " TET S AEE TSS 

Employed b: Ba oe 
wastan a 1ARVE-3-45 


ILEY BOOKS— 
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MORE POWER. 


LESS WEIGHT 


GRINDS \ 


MILLS 
DEBURRS 
ENGRAVES 
POLISHES 


FINISHES 


e Extra power and 
higher speeds for fast- 
er, smoother work on 
steel, non-ferrous metals, 
plastics, and most other 
materials. Speeds up to 
35,000 r.p.m. ander load 
reduce frictional wear on 
mounted wheels and cutters 
through lower operating pressure 
by as much as 50%. 
STREAMLINED PLASTIC CASE 
Practically indestructible case fits the hand 
and mounts in stand, beng. or lathe. Guaranteed 
shockproof on AC or DC without ground wire. 
For close jobs attach COOLFLEX Flexible 
Shaft which extends full power and speed to 
9-0z. cool-running handpiece. 
PRECISE PRODUCTS COMPANY 
1340 CLARK ST. « RACINE, WIS. 









With the 
STERLI! 


































avoid tedious hand sanding on desks, 
lockers, blac 
in shop training courses. Sand , metal or 
plastics faster, more uniformly and economically 
with the Sterling Portable Electric Sander. Sands 
(coarse or fine), laps and polishes. Oper 
exclusive orbital motion. Vibrationless, light- 
weight, simple to operate. 
distributor, or write. 


STERLING TOOL PRODUCTS CO. 
Chicago 1 


358 East Ohio Street 


ldo Sanitiveg VG Dobe 
Feciln. 
Getter’ 


















, playground equipment and - 


ates with 


Order from your local 





1, Minois 





Les Angeles and Toronto 








(Continued from page 84A) 
Conference Leader Training 

By Edward S. Maclin and Paul T. McHenry. 
Cloth, 77 pages, 534 by 8% in. Price, $2.50, Pub- 
lished by National Foremen’s Institute, Inc., Deep 
River, Conn. 

A very practical-exposition of how the confer- 
ence method can be made to serve as. a valuable 
aid in the training of foremen and supervisors. 

rframe Materials 

By F. S. Stewart. Cloth, 237 pages, 534 by 
814 in., illustrated. Price, $4. McGraw-Hill Book 
Co., New York City. 

A book which discusses the properties of mate- 
rials used in the manufacture of airplane frames. 
It describes the. methods of testing, gives the 
comparison of properties of the various kinds of 
materials, describes the heat-treatment required 
by some of them, the effects of cold-working 
others, corrosion and aging of some, cleaning and 
chemical treatment of others, bonding processes 
used for joining them, adhesives used for veneers 
and plywood, plastic compositions and transpar- 


ent plastics. 
The Chemical Industry 
y Josephine Perry. Cloth, 128 pages, 634 by 
we fs illustrated. Price, $1.75. Published by 
Longmans, Green & Co., New York, N. Y. 
This, the eighth volume of the America at 
Work series, gives an excellent account of how 
the chemical industry has expanded in our coun- 
try within the past two or three decades. The 
book also describes the vital part this industry 
has played in the present world conflict. 
The story of the production of synthetic prod- 
ucts such as nylon, neoprene, the many 
varieties of plastics and synthetic dyes is inter- 


* estingly told. 
Ww Projects fer Industrial-Arts Students 
By Gerald Baysinger and Hartley H. Schaal. 
Cloth, 149 pages, 57% by 9 in., illustrated. Price, 
$1.40. Published by McGraw-Hill Book Co., New 
York, N. ¥. 
This book contains 21 projects that will interest 
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almost any industrial-arts boy. It also contains 
directions for making a 12- and 16-in. model sail- 
boat, and suggestions for conducting a model 
sailboat race. An experimental procedure for im- 
proving the sailing qualities of a model boat also 
has been inserted. 

Vocational-Technical Training for industrial 





: 5 Occupations 
Paper, 306 pages, 574 by 9% in. Price, 40 cents. 
For ‘sale by the Superintendent of Documents, 
Washington, D 
A report of the survey submitted by a ‘com- 
mittee of industrial and educational leaders called 
together by John W. Studebaker, U. S. Com- 
missioner of Education, to advise concerning ob- 
jectives and standards of training in a new area 
of vocational education of less than college grade. 
Electrical Drafting 


By D. Walter Van Gieson. Cloth, 140 pages, 
5% by 8% in., illustrated. Price, , $1.50. McGraw- 
Hill Book Co., New York, N. Y 

_ The author ‘has wisely 


Instead he has confined his book to an exposi- 
tion of drafting methods as applied to circuits 
and wiring diagrams for use in the fields of light- 
od communication, power transmission, and the 


The book contains a very comprehensive list 
of electrical symbols used by the draftsman. 
Vocational and Professione! 


if Goag de® 


One of a series of occupa’ nal booklets dis- 
cussing qualifications and scho- 
lastic employment opportunities, re- 


muneration 0: offered, advancement 
advantages and disadvantages of a given trade 


or occupation. 
Manual of Aircraft Layout 
By Rudolph Faltus and et Chasis Steinmetz. 
Paper cover, 240 pages, 834 by 11 in., illustrated. 
Price, $3. John bea Be ard Sons, Inc., New York 
ame Chapman and Hall, Ltd., London. 





tells him what tools and instruments are used by 
the layout man, initiates him in the art of making 
template outs, and presents problems which 
will give him the skills which the layout man 
must possess. 

The book also contains a number of useful 
charts and_ tables. 


Occupational Briefs 
Published by Science Research Associates, 228 
ee Ave., Chicago 4, Ill. Price, 15 cents 


The following briefs have recently been issued. 
They contain valuable material for those having 
to do with guidance and 

No. 51— Electronics; 
Stone Masons; No. 56— Carpenters; No. 61 — 
Foresters; No. 62 — Therapists; No. 63 —Lab- 
oratory Technicians; No. 64 — Home Economists; 
No. 65 — Teachers; No. 66 — College Professors. 
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Tne DE SAWS 


Most Essential Requirement for Your 
Machine Shop! 


With this extremely versatile ma- 
chine, tools and dies, machine 
parts or other items of practically 
any shape may be made in the 
minimum of time from steel or any 
other material; for it provides for 
inside and outside sawing, using 
blades 3/32” to %” wide, chain 
filing— in three different file 
widths, and endless belt polish- 
ing. Because of this great 
versatility as well as the fact 
that these machines are be- 
ing widely used in machine 
shops. throughout the country 
where they are obsoleting other 
methods, a TANNEWITZ DI-SAW 
should be the number one item 
to be purchased for your school 
shop. Complete details furnished 
on request. Just ask for DISAW 
Bulletin. 


THE TANNEWITZ WORKS, GRAND RAPIDS, MICH. 

















You'll 


Want This New 
Tool Grinding Book! 


Tilustrative literature just off the 

press is now available for the 

asking. Fifty-two opereting 
latest ts 

in teol grinders. Many 


time saving grinding 
fixtures t are adapt- 
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DI-ACRO P. Machin 
—- Shears, Brakes, Benders — 
have made possible a method 
ef “DIE-LESS DUPL:iCATING” 
that p jeally to a 
new preducti for 
making a great variety of small parts and 
pieces. Leading schools and universities 
are equipped with these bench machines, 
and thousands are in use by War Indus- 
tries, saving Man Hours and Critical 
Materials. 








— 














The PRATT 


BOOKBINDING UNIT 
JUNIOR BINDER 


now serving Uncle Sam’s disabled 
heroes in occupational therapy 





























Girls have proven themselves an important 
facter im War Industries, especially on _ 
preduction of intricate parts and pieces. Thou- 
sands of DI-ACRO machines are in use for 
sach work. The ease of operation of DI-ACRO 
Units makes them ideal for use by girls. 





WRITE FOR CATALOG 


“DIE-LESS DUPLICATING” 
describing Di-Acro Shears, 
Brakes and Benders and 
showing many parts which 


ean be made. 
bends ang 
ce wires 


GEN lege 
Meee NEN IRWIN 1 mFG.CO 


MINNEAPOLIS 15, MINN. 





351 EIGHTH AVE. SOUTH : 


BUILD IT AS A 
PROJECT—ADD IT 
TO YOUR SHOP! 


This Lewis 10” Metal Shaper is 
a doubly sound investment in 
your shop training program! 


First —it is supplied as either 
plain foundry or semi-finished 
castings, with all materials and 
construction blueprints, ready 
for completion by the students 
themselves. Students receive a 
sound, basic training in ma- 
chine tool design, construction 
and operation by finishing 
this practical machine tool. 


Second —it is a valuable ad- 
dition to your present shop 
equipment. When completed 
and set up in the shop, stu- 
dents can be given acival oper- 
ating experience and further 
instruction in shaper work. 


























Send today for the Lewis Catalog de- 
scribing 22 other practical metal and 
wood-working tools for your school 
shop — find-out the many advantages 
of standardizing on the Lewis line 
for your projects. There’s no obliga- 
tion at alll 


Gp MACHINE TOOL CO. 


P. ©. Box 116, Station A, Dept. X-50, Los- Angeles 31, California 


And the cost is a fraction that 
of purchasing a completed 
tooll 
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Bookbinding lends itself so well to the all-important task of reclaiming 
those veterans having lost control of certain of their faculties, that the 
Army and Navy are now making wide use of this subject, having placed 
bookbinding equipmert in their hospitals throughout the country. In- 
structors are urgently needed, however, and the schools and colleges 
ere, naturally, looked to for providing them. 


TRAIN WITH THE EQUIPMENT WITH WHICH THE VETERANS 
$ ARE TRAINED 














A Full Line of Needs for Hand-Bookbinding 








Contact your graphic arts dealer or write direct to 


G. A. PRATT 


I 4133 Northcote Ave., East Chicago, Indiana 











BURRILL‘S 


Paramount Band Saws 





Your students should be provided with BAND 
SAW BLADES which have been adopted as being 
‘able to stand the stiff requirements of War Produc- 
tion Plants. * 


Accurately made Band Saws of extreme toughness 
enables more work to be produced in less man 
hours. 


All sizes are carried in stock for prompt shipment. 
Exchisive Band Saw Manufacturers. 


| a a _— 
/EDISH BANDS 


TeeTH~ 


| 
| PARAMOUNT S' 


ACCURATELY SPACED 





NO CRUSHED POINTS- GUARANTCED - 
BURRILL SAW & TOOL WORKS 
ILION, WN. Y. 
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pr keinc 
MATERIALS 


A. COMPLETE LINE for 
MECHANICAL DRAWING 
CLASSES: 


CATALOGUE VOL. 700 TO SCHOOLS 
AND TEACHERS, ON REQUEST 


F. WEBER CO. 


PHILADELPHIA 23, PA. 
ST. LOUIS 1, MO. 
BALTIMORE 1, MD. 












































FOR DRAWING, WOODWORKING, PLASTIC-CRAFT, 
LEATHERCRAFT, METAL WORKING 


Check These Advantages 


Marks clearly on any surface .. . wet 
or dry. 












Nothing 

5 3 Handy, non-breakable, non-idflommable. 

of Order Precision fitted nibs instantly inter- 
e changeable by hand. No tools required. 

No threads fo i Pressure-less. Marks at a touch, Speeds 


clog or strip _up work. Eliminates fatigue. 

Quick, clean, always ready to use. 

i Unconditionally guaranteed for 
mechanical perfection. 


Use Floquil Roller Marker and Floquil 
Plastic Stencils for smudgeless, sharp- 
er stenciling on any surface. 


‘ Write for Informative Literature 
FLOQUIL PRODUCTS, INC. 
DEPT. V 1993 BROADWAY e NEW YORK 23, Ht. Y. 


DISTRIBUTORS IN PRINCIPAL CITIES sues 























A Better nae For Every Shop Job 


ith Ca il 
Finishing nar 





find it pays to on Campbell.” 
Some of Cambell’s Shop Aids: 
Dry Stains 
Water Soluble 
Spirit Soluble 
Oil and Lacquer 
Soluble 
Stick Shellac 
Quick Drying Varnishes 
Nitro Cellulose Leoquers 
: Bthyl Cellulose Lacquers 
, Enamels 
} Fillers 
Sealers 
us Rp 
bids en your requisitions for scheel Thinners 
finishing supplies. Shellac Enamels 
FREE Get Your Copy of Price List Describing 
predacts of weed finishing. 
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Each of These RUBY Products 
Makes Soldering Faster, Stronger 
.».and Easier to Teach 


You can eliminate the usual soldering problems when you use 
Rubyfivid. It conditions the metal for solder to flow smoothly, with a 
bite that assures a strong and enduring connection. No fuss. No 
bother. Available in liquid or paste flux to suit your preference; also 
Ruby’s Stainless Steel Flux. 


® FAST ACTING ® EASY TO USE ® NO HARMFUL FUMES 


USE AND 
SPECIFY 





THE RUBY CHEMICAL CO. 


77 McDowell St. 





Columbus, Ohio - 
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made to produce something else “just 








3 ARE YOU STILL HEATING GLUE? 
) Even the most particular craftsmen no 
\} longer waste time mixing and heating glue. 
FRANKLIN _ . 
is genuine 
HIDE GLUE 


ready-to-use 


FREE SAMPLE—Write on offi- 
cial school stationery only. 









Columbus 3, Ohio 








BOICE-CRANE No. 1000 

12‘ x 4" THICKNESS PLANER 

Turns out work as fine as larger costlier ma- 

chines. Built just like a big machine, cheap- 

ened in any way and with no essential parts elimi- 

nated. Takes abuse of continuous heavy cutting. 
Planes the hardest, brashy, “‘splintery’’ varieties 

of wood down to veneer-like thicknesses (1/16”) 30 

smoothly that an absolute minimum of sanding is 

required. Handles stock 6 

huge amounts of material from 





always within complete 


touch to a bulldog grip, is 
stopped instantly without 


The feed can be 
stopping the power source. 

Choice of drives, direct-to-cutterhead, V-belt 
electric motor drive, or drive from line shaft or 
gasoline engine, Bench or floor type models. 

As the largest builders of bench planers in the 
country, with mass production methods, we save 
you from $50 to $100 per unit. 


Write for free 48-page 
atalog on Drill Presses, 
ig Saws, Lathes, Belt 
Sanders, Spindle Sanders. 
pindle Shapers, Band 
aws, Saw Jointers, 
Thickness Planers. 





BOICE-CRANE No. 1000 
12” x 4” Thickness Planer 


BOICE-CRANE COMPANY 


982 CENTRAL AVE. TOLEDO 6, OHIO 
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THE METAL CRAFTS 


have been somewhat curtailed in school programs 
but we can still furnish some tools, supplies and 
sterling silver in sheet and wire form. 
27 YEARS OF 

DEPENDABLE SERVICE 

is your guarantee for 1945 
Our catalog IA showing hammers, anvils, silver, 
enamels, etching materials, stones, findings, books 
and portfolios sent free to Industrial Arts teachers 
who state school connection. 


_ METAL CRAFTS SUPPLY COMPANY 
10 Thomas Street Providence, R. I. 


ADE BETTER Tp 


























Gardiner quality Fiux-Filled Sol- 
ders help produce neater, better work. 
Easy to use and most economical be- 








mill supply ers. 
sacrifice of quality 
babbitts and casting 
and factory needs. 


methods 
on fiux-filled solders, bar and solid wire 
metals. Packaged conveniently for houssbeld, ae 






—w IA CALING b 
N Gistrat co. gam 
4822 S. CAMPBELL AVE., CHICAGO, ILL. 


Have You Seen X=acto... 
the RENEWABLE BLADE KNIFE 


X-acto is different from ordinary knives 

- the blade is renewable. Quickly 
and easily you can slip in a sharp new 
blade to fit the type cutting or carving 
you are doing. All surgical steel blades 


Write for catalog and. sample offer. 


i ole 


-_ &> ._._r>. 
v oe hy ; New York 16, N. Y. 








Write on 


your 
: _ for free handbook: “How . to 
Te Build’ Solid "Seale Model "Wer 
or for 






Planes” 
Artist, 


. 





































Because of incomplete stocks, we suggest 
that when writing orders you include a 
second and third choice when possible. This 
cooperation would be to your advantage 
assist us in giving your orders quicker 
more efficient service. Also, please in- 
preference rating 


a 









Lussky, White & Coolidge, Inc. 


216 W. Monroe St. Dept. C-3 Chicago 6, Illinois 

































Highest Standard of 
Quality and Grade 


LUMBER 



















We have made a 


specialty of serving 
schools with their lumber needs. More than 
50 years of experience in supplying lumber 


to school shops is your assurance that you 
will get quality lumber at the right price. 
Sixty-five percent of our lumber stock is 
under shed which means lumber that can 
be used immediately upon delivery. 


THE TEGGE LUMBER CO. 


1500 W. Bruce St. Milwaukee 4, Wis. 
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“SEALACELL PROCESS” 


Sealacell Varnowax G. F. Finish 


A Semi-penetrating Water Repellent Sealer Finish 
I for 


Lawn and Porch Furniture, Boats — Golf Clubs — 
Tennis Rackets. 
Bed tables — Trays — Canes — Crutches. 


A waterpelling toxic seal for rot proofing and pre- 
vention of attack by termites and other wood de- 
stroying insects. 

A post card will bring complete information. 


Send for prices, catalog and folder facts. 
We fill orders for Keene Cement and colors. 


GENERAL FINISHES 
SALES & SERVICE CO. 
1548 West Bruce St. 


Furniture — Cabinets — Woodwork 


Resistant to alcohol, cosmetics and hot dishes. 
Apply with a cloth —Dustproof on application — 
No finishing is required —no rubbing between 


Penetrating Wood Finishes 


For 


ARM-R SEAL 


ideal 


SEALACELL — 40 


Milwaukee 4, Wis. 
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Investigate these Star Tools 













Swing the base down and around 
and it- becomes a light duty tacker. 
Fine for tacking up charts, pictures 


* 


* * * * * * 


STAR AUTOMATIC TACKERS 
The Best Way to Tack Things 


Used in industrial production work. Tack 
upholstery, wire screens, les on rollers, 
dozens of other uses. Easy to operate — just 
squeeze the handle. Hold material in place 
with one hand, tack it with the other. Tack 
within 1/16” of an edge and in close quar- 
ters where you can’t swing a hammer. 





Use inexpensive staple tacks. 
List Price, $8.00 


STAR Model $122P Stapler 


A stapler and light tacker combined. 

Handy —fits in pocket. Squeeze it 

to staple papers — Holds 105 Stand- 
Staples. 





and papers on walls, drawings on 
drawing boards. 


List Price $2.90 - 





Send for catalog of the Star 
line of tackers and paper 
fasteners. 


* Star Paper Fastener Co. 


Dept. AE ~ CONNECTICUT 
* * * * * * 
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READY March 26th — This valuable book for every secondary 
and trade school library! 


CAREERS IN THE STEEL INDUSTRY 


By Captain BURR W. LEYSON, author of “Plastics in the World of 
Tomorrow,” “lt Works Like This,” “Automotive Occupations,” etc. 


Gives a clean-cut, non-technical word picture of the entire steel industry, 
simple coverage of the whole steel-making process in every division, to aid the 
trade school student in choosing which branch of this vast industry he wants to 
get into. Gives educational and skill requirements for each, nature and condi- 
tions of work, employment possibilities, remuneration, possibilities for advance- 
ment, potentials for the post-war years ahead. 


illustrated with 35 fine industrial photographs. $2.50 
E. P. DUTTON & CO., INC., Publisher 300 Fourth Avenue New York 10, N. Y. 











BRADLEY SUMMER SESSION 
Opens June 18, 1945 
Two 30-day Terms 


Special opportunities for teachers of industrial arts, — 
auto mechanism and aeronautics, drafting, electricity, 
metal, wood, and courses in education. Ex-servicemen 
may attend under Public Law 16 or 346. 


Full information on request 


Bradley Polytechnic Institute 
Peoria 5, Illinois 














' PATTERSON BROTHERS 


15 PARK ROW “i NEW YORK CITY 
(Opposite Woolworth Building) 


HARDWARE, FINE TOOLS, AND METALS SINCE 1848 
A Mecca for the Mechanically Minded 


® Precision and Mechanics Tools 


@ Hand and Power, Woodworking 
and Metal Tools 


@ Brass, Copper and Spinning Zinc 
®@ Jewelers Supplies 
@ Hard to Get items 


@ For many years we 
have enjoyed the con- 
fidence of the schools 
end colleges in the 
east. May we have an 
opportunity to quote on 
your requirements. 





If it’s a tool used in school — We have it 











MODEL AIRPLANE BOOKS 


Tom’s Book of Flying Models 
Instruction Manual ......... is 9 oa 15¢ Postpaid 





Flying Models — How to Build and Fly Them 
Instruction Manual ................. 


PAUL K. GUILLOW 














For the Farm Shop... 
New 1945 Edition 


THE FARMER'S SHOP BOOK, Roch! 


Everything about construction and ir work arisin 
on farms. saat $2 4a 





SHOP MANAGEMENT IW RURAL HIGH SCHOOLS 


Supplies needed lists of tools and t for th 
farm shop. ee 
Examination copies sent for 30 day’s study 


THE BRUCE PUBLISHING COMPANY 
603 Montgomery Bidg. Milwaukee 1, Wis, 

















Let DITTO 








AND GENUINE DITTO 
SUPPLIES LIGHTEN 
TEACHING PROBLEMS! 






















GALDOR 
ssawc GRINDERS 








BALDOR ELECTRIC CO. 
4325 Duncen Ave., St. Lewis 10, Me.. 
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We invite inquiries and questions on all 
problems relating to the organization, plan- 
ning, and equipping of your school shops. 
For equipment and supplies the advertising 
of manufacturers in this issue will serve as 
a convenient guide, and your requests to 
these advertisers will bring immediate 
response. 

Use the post card on this page. It will 
promptly bring from the manufacturers the 
information requested. A “keyed” alpha- 
betical list of supplies and — ment is 
given for ready reference and your con- 





“Tadadeial Este and Vocational Education 
Subscriber’s Service 


venience. Insert the key number of any 
products in which you are interested, sign, 
detach, and mail the card — no postage is 
required if mailed in the United States. 
For items of equipment or supplies not in- 
cluded in list please write us a special 
letter; or include item after “Remarks” on 
post card, as we can put you in touch with 
al] sources of supply. 

This service is limited to supervisors, shop 
instructors, and officials responsible for the 
specification and purchase of equipment 
and supplies in school shops. 


_ KEYED PRODUCT CHECKING LIST FOR SOURCES OF SUPPLY 





If You Desire Catalogs, Information, or Have Any Questions On Two or More of 
These Products Write the “Key Number” On the Post Card, Sign, and Mail to Us. 





















1—Abrasives, Cloth—Belt 32—Benches, Manual Training 62—Cabinets, Storage 97—Doweling Jigs 
2—Abrasives, Grain 33—Benches, Stake Plate (State Kind) 98—Drafting Tables 
3—Abrasives, Paper 34—Bench V 63—Calipers 99—Drefting Instruments 
4—-Abrasives, Waterproof 35—Blackboard Drawing Sets 64—Cane for Chairs 100—Dreawing Inst. Repair Parts 
5—Acid Swabs and Brushes 36—Blacksmiths’ Tools and 65—Carving Tools (Specify Kind) 101—Drawing Boards 
6—Aluminum, Bars, Sheets Supplies 66—Casting Outfits 102—Drawing Paper — Equipment 
7—Aluminum, Oxide Cloth 37—Blowers and Compressors, 67—Castings, P and Supplies (State Kind) 
8—Ammeters Air 68—Carved Wood Moldings 103—Drew Plates 
9—Anvils 38—Blow Pipes, Brazing, 69—Cements, J r 103a—Drilling Machines 
10—Anvil Tools Jewelers’ 70—Ceramics 104—Drill Presses 
1 1—~Aprons, Shop 39—Blowtorches 71—Charcoal Blocks 105—Drill Sharpeners { 
12—Arbor Presses 40—Blowers, Forge 72—Chearts 106—Drill Stands, Bench, Post, 
12a—Arc-Welding sets and 40a—Blue-Print Cabinets 73—Chasing Tools Pedestal 
eq 41—Blue-Printing Machines, 74—Chisels (State Kind) 107—Drills 
13—Archery Equipmen Electric 75—Chucks, Independent, 107a—Duplicators 
14—Art Metal Tools 42—Blue-Print Paper & Cloth Universal, Combination 108—Dynamometers, Electric 
15—Asbestos Blocks 43—Books (Specify Subject) 76—Chucks, Drill o0ib...ainanaie Mineattion 
16—Auto Mechanics’ Tools 44—-Bookbinders’ Supplies 77—Circular-Saw Benches 110—Electric Motors, Power Units 
16a—Automotive Test 45—Borers, Wood 78—Clamps 111—Electric Moto Guests ti 
17—Auto Trailer Plans and Parts © 46—Braces and Bits 79—Clamps, Bar wa ~~ — 
17a—Axes - 47—Brass, Sheets, Bar 80—Clay, Natural . 
18—Babbitt Metal 48—Brass Furnaces, Gas 8!—Clock Movements 112—Electrical Instruments 
19—Band Sows 49—Brazing Torches 82—Conduits 113—Electrical Parts and 
20—Bend Saw Blades 50—Bristol Board 83—Coping Saws Supplies 
21—Band Sew Brazers 50a—Brittania Metal 84—Coping Saw Blades 114—Emery Paper, Cloth and 
21a—Band Saws, metal cutting 5 1—Bronze Sheets, Bars, etc 85—Copper, Sheets, Bars Powder 
22——Band Sews, P 52—Brushes, Artists’ 86—Core Ovens 115—Enamels 
23—Band Sew Sets 53—Brushes, Circular, Bristle 87—Countersinks 116—Engravers’ Tools and 
7 set ad a as 54—Brech Conditioner, Poin $9_—Cotcoff Sa mg 
7 Paint ut- ws 117—Envel 
seep — 55—Brushes, Paint and Varnish 90—Cutter Heads 1 19-—-Aieeine | Meters 
56—Brush Making Materials 91—Cylinder Printing Presses 118. 
Pel 57—Buffers, Bench, 92—Dado Heads ae 
28—Benches 58—Buffs, Polishing 93—Decalcomania t, Cloth 
29—Bench Legs, Metal 59—Bushing Removers 94—Desks, Teachers’ 120—Felt Wheels and Buffs 
30—Bench Metal 60—Cebinet Hardware 95—Die Makers’ Supplies 121—Fiber Cord 
31—Bench Stones 61—Cabinets, F 96—Dowel Pointers 122—Files and Rasps 





INFORMATION WANTED 
We are interested in the following items as checked below, and will appreciate 
receiving the information requested, promptly. 


The School Shop Service 
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lish convenient and reliable 

a ur aS ‘aa supply We urge (Check) Catalogs. .... Prices..... Information... .. Manufacturer's Address. ... 
the ‘tse. “ee this Service Remarks: ............ = Ed tise wdéeedcbetecddsews ere eeeceee 
Bureau. Additional cards tt eeeeeeesees 
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may. be had on request. 
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Keyed Product Checking List for Sources of Supply: Continued 











’  128—Flexible-Stee! Tape Rules 


8e—-Flex ft and Motor Wood Block 
ast —_ ; Leeroy Machine 
T a—Kn band 
; ip ny i ubing 4 m6 4 a 
++ ih oe eed eo Flock Guns 177—Kraftsmen Kits 
131—Floor Sanders 1 bia ———— 
132—Flux, Soldering men 
133—Forges, Gas 179—Lacquers 
134—Foundry Supplies and 180—Lamps, Alcohol 
Equipment 181—Lamps, Miniature 
135—Frequency Meters 182—Lathe 
136—Furnace Linings 183—Lathes, 
137—Furnaces, Annealing, Case- 183a—Lathes, Spinning 
ee Ho Heat-Treat- 184—Lethes, Woodworking 
ing, Metal Melting 185—Leather-Working Tools and 
a Finishes and Supplies 
Supplies 186—Letters and ee for 
139—Furniture a rene _ Stamping Is 
140—Furniture Weaving Frames 
141—Fuses, Standard 188—Linoleum Blocks, Supplies 
142—Galvonometers 189—Looms 
143—Garnet Papers 190—Lumber 


143e—Gas Welding equipment and 19!—Machine Lights 


supplies Ba. gaa Tools 

4— Ga , Cabinet, —Mallets 
" tale ond Sawer ’ aa Training Tools and 
Ag ay Test Benches 193—M - — Tools and 
ly = ema *  soe-taatal Eipenn, Sete 
147a—Glazina Tzols 195 nowy 
149_—Glee Pots 196—Metel Spinning Equipment 
150—Gouges 196a—Metal Stamping Machines 

nd Buffers 197—Mice 
151—Grinders a 197, 
ig ene game 19 Mang ma ~ 
153. Grinding Compound 199—Miter Boxes 
1330— Grinding Machines, Plain 200—Model Boat and Airplane 
15 a » reenan 201 odding Cley 
niversa M: 
153ce—Grinding Machines, ae Tools 
Cantennes 203e—Motion Picture Machines 
154—Grinding Wheels 204—Motor G Sets 
155—Grinding Wheel Dresser 204a—Nippers, Cutting, Jewelers’ 
156—-Hacksows 205—Ohmmeters, Portable 
157—Hacksows, Power 206—Oilstones, Bench 
158—Hacksaw Power Blades 207—Outlets, Switchboxes 
159—Hammers abd” psa sets & 
160—Handicraft Supplies 
161—Hand Screws ae ea 
ee Equipment 210. Pontographs. 
—Hinges 
164—Inks, Drawing and Colored 31} Paper, Drawing and Tracing 
165—Inks, Printing 213—Pencils, Drawing 
166—Inlays 214—Pencils, Electric Etching 
167—Jewelers’ Tools and 215—Pens, Ink Shading 
Supplies 216—Pens, 

168—--Jig Saws and Blades 217—-Pewter 
169—Jointers, Bench 218—Picture Frame Moldings 


225—Pliers 279—Stencils—Silk Screen 
227—Porcelain Knobs, Cleats 80—Sterters, Motor, Electric 
281—Steel Rules 
8e—Portable Electric Drills 282—Steel 
229—Portable Meters, Indicating 283—Stencil 
230-—Portable W 28 
285—Storage Battery Testing 
231—-Pottery Supplies 
32—Presses, Veneer 286—Switchboards 
233—Power Hack Saws 287—Switchboxes 
234—Printshop Equipment and 288—Switches, Safety 
289—Tachometers, 
235—Protractors 290—Tacks, Thumb, Steel, Brass 
236—Punches 290e—Tackers 
237—Radio Parts 291—Tape, Measuring 
237a—Radio Test Equipment 292—Taps and Dies 
238—Reeds and Raffia 293—T 
239—Resistance Boxes, Plug and 294—Tenoners 
Dial Resistors 295—Thermometers 
239a—Revolution Counters 296—Test Equipment, Electricel 
240—Rheostats 297—T. 
241—Routers 298—Tool Boxes 
242—Rubber Stamps 299—Tool Charts 
243—-Rubber Type Sets 300—Tool Checks 
244—Rules, Wood, Boxwood, and 301—Tool Post Grinders, Electric 
Combination 302—Tool Grinders 
245—Sanders (State Type) 303—Tool Holders 
245a—Sanders, Belt 304—Torches, Alcohol, Gasoline 
246—Sa Portable 305—Transformers 
247—Sanding Discs 306—Universal Saw Benches 
248—San 307—Upholstery and 
249—Saws, Circular 
250—Saw Filing Machines 308—Valve Regrinders 
25 309—Valve-Spring Compressors 
252—Seaw Trimmers (Printing) 310—Variety Sew Benches 
253 311—Vernish and Stains 
25 Electric 312—Veneers 
255—-Scrapers, Hand and Cabinet 313—Vises, Metalworking 
f= Sa nl og 314—Vises, Woodworking 
257—Screw Drivers 31 
258—Scroll Saws to—Visual Education 
259—Semi-Precious Stones 315—Voltmeters 
260—Sha Electric 316—Weterproof Abrasive Papers 
ae 317—Wattmeters 
262—Sharpening Stones 318—Weaving Materials, 
mais om Tools and Furniture 
319—Welding Equipment, Electric 
264—-Shear Grinder 319a—Welding Equipment, Oxy- 
264a—Silversmith’s Tools and acetylene 
320—Welding Equipment 
265—Slide Rule 321—Wheel Pullers 
566—Slovd Knives 322—Woed Carvings 
268—Soldering Coppers 324—Wood Tri 
269—Soldering Furnaces 
269a—Soldering Irons, Electric 325—Wood-Turning Lathes 
27 All Kinds 326—Woodworking Shapers 
271—Special Auto Mechanics’ 327—W: Tools and 
Tools Supplies ( Kind) 
272—Spindle Carver 328—Wrenches 
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service of BRUCE-MIL- 
WAUKEE to conserve your 
time and save your money. 
We urge you to avail your- 
self of the assistance of- 
fered and will deem it a 
pleasure to extend our 
“Sources of Supply” re- 


search to your problems. 






























































ABRASIVE PAPER & CLOTH 
The 


ADJUSTABLE CURVE RULERS 


iano 


AIRBRUSHES 
Paasche Airbrush ©. 


AMMETERS 
Weston Hiei tn Instrument 


ANVILS 


Atlas Press Co. 
Cincinnati Tool Co. 


ANVIL TOOLS 
Stanley Tools 
ARBOR PRESSES 
Co. 
Co, 


ARC-WELDING SETS & EQUIP. 
General Electric Co. 
Hobart Co. 
Lee Co. 
Marquette Mite. Co. 

ARCHERY MATERIALS 
Indianhead & Mfg. Co. 


Stemmier Co. 
pee sige ha 


ART MET 
‘ é 
Weidenhoff, Ine., Joseph 
AUTOMOTIVE TOOLS AND 
ee Co. 


oe ee Sa 


Searrett Go. Go... 8. 
“Weldeabot Ine dosent 
AWLS, TINNERS 


Millers Falls Co. 
Stanley Tools 


AXES 
Plumb, Inc., Fayette BR. 


BABBITT FURNACES 





Starrett Co., I. 8. 


as a convenient 
For 


E 
i 
§ 


4 


itil 
bal 


BENCH 

panne ag Metal Workers’ 
Hamilton Mfg. Co. 
Sheldon’ & Co., B. H. 


BENCHES, MANUAL TRAINING 


BLAS ITH TOOLS AND 
SUPPLIES 


Columbian Vise s 
Heller Brothers 


BLUE-PRINT CABINETS 
Hamilton Mfg. Co. 


BLUE-PRINT PAPER 
Co., 
Post Company, Broderick 
RINTING MACHINES, 
BLUE-P' jayne 
Dietagen Co., Eugene 
BOARDS, DRAWING 


Post 
Weber Co., F. 


BOOKBINDERS SUPPLIES 
‘Type Founders Sales 


Pratt G, A. 











to help you make up your 


en of Manufacturers’ Products 


the products of manufacturers carrying specification data 
wo agg ny To obtain products not included in this 
lists of equipment, etc., address 


to sources of supply 





BRACES 
Millers Falis Co. 
Stanley Tools 
BRAD AWLS 
Millers Falls Co. 
Tools 
BRASS FURNACES, GAS 
American Gas Furnace Co. 
Flexible Shaft Co. 
BRASS TYPE 
American Type Founders Sales 
BRAYERS 
American Type Founders Sales 
~ Corp. 


BRAZING TORCHES 
American Gas Furnace Co. 
Atkins & Co., EB. C. 

BRISTOL BOARD 

Co., 
Pose Samoa Fieceit 
Weber Co., F. 

BRITTANIA METAL 
Metal Crafts Supply Co. 

BRUSHES, ARTISTS’ 


Post Company, Frederick 


BRUSHES, CIRCULAR, BRISTLE 
AND WIRE (Ali Kinds) 


Atlas Press Co. 


BRUSH MAKING MATERIALS 
Whiting, E. B. & A. C. 


BUFFERS, BENCH, PEDESTAL 





CERAMICS 


CHASING TOOLS 
Metal Crafts Supply Co. 
CHISELS, Cape, Cold, Grooving 


Atlas Press Co. 
Cincinnati Tool Co. 


CHISELS, 
@ Metal Cutting and 


Press Co. 
Disston & Sons, Inc., Henry 
ite & Coolidge, Inc. 
Falls Co, 
Stanley Tools 


CHUCKS, COMBINATION 
Atlas Press Co. 
Snap-on Tool Corp. 

orks 


nies ff 

i 

ba 
Fil 
; 


CHUCKS, INDEPENDENT, 
Universal Combination 

Atlas Press Co. 

Boice-Crane Co. 

Lee Co., K. O. 

South Bend Lathe Works 

Stokes Industries 

Walker-Turner Co., Inc. 


CIRCULAR-SAW BENCHES 


Boice-Crane Co. 
seseeres Seman Go. 
Delta Mfg. Co. 

Lewis Machine Tool Co. 
Oliver Co. 
Walker-Turner Co., Inc. 
bmw LAO J.D. 

‘ates-American Machine Co. 





CLAMPS 


CLAMPS, BAR 
Co. 


Tool 
White & Coolidge, Inc. 


Machinery Co. 


CLAMPS, CARRIAGE, SCREW 


i 


Adjustable 
Cincinnati Too! 
Vise & Mfg. Co. 


Lassky, White & 
Oliver Machinery Go. 
CLAY, MODELING 


Amertewt Ast Gay Os. 
Western Stoneware Co. 


COMBINATION SQUARES 
Starrett Co., L. 8. 


COMPOSING STICKS 


Corp. 
Rouse & Co., H. B. 


Industrial-Arts 








CONDUITS 
General Electric Co. 


CONTROLLERS, ELECTRIC 
Genera! Electric Co. 


COPING SAW BLADES 
Aties S Oo... E. C. 
Delta 


Disston ee Inc., Henry 
Lussky, White & Coolidge, Inc. 


COPING SAWS 
Atkins & Co,, B. C. 


COPING SAWS, Power 


oa « Co. 
alker-Turner Co., Inc. 


COUNTERSINKS 
Laussky, White & Coolidge, Inc. 
Millers Falls Co. 


Stanley Tools 
Starrett Co., L. B. 


CURVES, IRREGULAR 


CUT-OFF SAWS 
Panag & Co., E. C. 


DISTRIBUTION TRANS- 
FORMERS 
General Electric Co. 
Thordarson Elec. Mfg. Co. 


DOWEL POINTERS 
Laussky, White & Coolidge, Inc. 


DOWELING J1e8 


DRAFTING TABLES 
Dietagen Co., Eugene 
Bales Co. 
any Mfg. Co. 
Sheldon & Os., EH. 
Weber Company, F. 
DRAFTSMENS’ INSTRUMENTS 
Dietagen Co., Eugene 
Engineering Sales Company 
Post . ck 
Starrett Co., L. 8. 
Weber Company, F. 


DRAWING INSTRUMENT 
REPAIR PARTS 


Dietzgen Co., Eugene 
Engineering Sales Co. 
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DRAWING OUTFITS 
Dietzgen Co., Eugene 
‘ineering Sales ‘ 
Weber Company, F. 


DRAWING PAPER IN ROLLS 
AND SHEETS 


D nm Co., Eugene 
peer Cenpene, Frederick 
Weber Company, F. 


DRILL PRESSES 
Atlas Press Co. 


DRILL SHARPENERS 
Atlas Press Co. 


DRILL STANDS, BENCH, 
POST, PEDESTAL 

Armstrong Bros. Tool Co. 
_ & Decker Mfg. Co. 
Brodhead-Garrett Co. 
Millers Falls Co. 
Stanley Electric Tools 
Stokes Industries 


RILLING MACHINES, 
" PORTABLE ELECTRIC 


Black & Decker Mfg. Co. 
Chicago Wheel & Mfg. Co. 
Lussky, White & Coolidge, Inc. 
Millers Falls Co. 

Snap-on Tools Corp. 

Stanley Electric Tools 

Stanley Tools 





DRILLS 
Armstrong Bros. Tool Co. 
Atlas Press Co. 


DRILLS, BREAST , 
Lassky, White & Coolidge, Inc. 
Millers Falls Co. 


Stanley Tools 


DRILLS, HAND 
Chicago Wheel & Mfg. Co. 
Lussky, White & Coolidge, Inc. 
Millers Falls Co. 
North Brothers Mfg.Co. 
Stanley Tools 


DUPLICATORS 


Dick Co., A. B. 
Ditto, Inc. 


DYNOMETERS, ELECTRIC 
General Electric Co. 


ELECTRIC WELDING 
EQUIPMENT & SUPPLIES 
General Electric Co. 


Hobart Brothers 
Linde Air Products Co. 
Marquette Mfg. Co. 


ELECTRIC EQUIPMENT, WIRE 
& SUPPLIES 


Ohmite Mfg. Co. 
Reading Electrics Co., Inc. 


ELECTRIC GENERATORS 
General Electric Co. 
Standard Electric Time Co. 

ELECTRIC MOTORS 

Boice-Crane Co. 

General Electric Co. 

Walker-Turner Co., Inc. 


ELECTRIC SOLDERING IRONS 
Lussky, White & Coolidge, inc. 
Stanley Tools 





ELECTRICAL INSTRUMENTS 


General Electric Co. 
Standard Electric Time Co. 
Weston Electric Instrument 


ELECTROTYPSS 
Bageer American Electrotype 


EMERY CLOTH 
Behr-Manning Corp. 
Carborundum Co, 
Norton Abrasives 


ENGRAVERS’ TOOLS AND 
supp 


ENVELOPES, — Card, 
Baronial, Catalog 


EXPOSURE METERS 
Weston Electric Instrument 
Corp. 


FASTENERS—Staple 
Star Paper Fastener Co. 


FEEDERS, Automatic (Printing) 
American Type Founders Sales 


FILES AND RASPS 
Atkins & Co., E. C. 


Delta 
Disston & Sons, Inc., Henry 
Heller Bros. Company 
ae. Wee eaten, Inc. 
File Co. 
Plumb Inc., Fayette RB. 
FILING CASES 


Post , Frederick- 
Weber Company, ¥. 

FILING MACHINES 
Atkins & Co., E. C. ; 
Disston & Sons, Inc., Henry 
Foley Mfg. Co. 

FILMS, INDUST. TRAINING 


Castle Films 
eee 


FILMS, TEACHING, ETC. 
Castle Films 
cote for Visual Education, 


FINISHING MATERIALS 
General Finishes Sales & 
Service Co. 
Lassky, White & Coolidge, Inc. 


FIRE BRICK AND CEMENT 
Chicago Flexible Shaft Co. 


FIRE CLAY 
Chicago Flexible Shaft Co. . 
FLASKS 
Sterling Co. 
FLEXIBLE SHAFT AND 


MOTOR OUTFITS 
Walker-Turner Co., Ins. 


FLEXIBLE STEEL TAPE RULES 


Co., Bugene 
Post , Frederick 
Weber Company, F. 


FLEXIBLE TUBING AND 
CONDUITS 
General Blectric Co. 
FLINT PAPER 
Norton ‘Abrasive 
FLOCK & FLOCK GUNS 
Paasche Airbrush Co. 


FLOOR SANDERS 
Porter-Cable Machine Co. 


FLUX, SOLDERING 
Kester Solder Co. 
Buby Chemical Company 
FOLDING RULES 


Lussky, ee Caen, Inc. 
Stanley Tools 


FOOT PRESSES 
Famco Machine Co. 


FORGE TOOLS 
Stanley Tools 


FORGES, Annealing & Melting 





96A VOCATIONAL EDUCATION 


: rene ae Gon 


ee 


FURNACE LININGS 
Carborundum Co., The 


FU Annealing, Case- 
tar Fiennes 

American Gas Co. 
Chicago Flexible Shaft Co. 
‘Genera! Electric Co. 

FURNACES, FORGING 
American Gas Furnace Co. 
Chicago Flexible Shaft Co. 

Wit 2 PS oy FINISHES AND 

PPLIES 

Lussky, White & Coolidge, Inc. 


FURNITURE TRIM 
Lassky, White & Coolidge, Inc. 


FUSES, STANDARD 
General Electric Co. 


GALVANOMETERS 
Genera] Electric Co. 
Weston Electric Instrument 


GARNET PAPER AND CLOTH 


Behr-Manning 

Carborundum Co., 

Lussky, White & Coolidge, Inc. 
Norton Abrasive 


GAS-WELDING Equip. & 


Supplies 
Atr Reduction Sales Corp. 
Linde Air Products Co. 


GAUGES, BIT 
Lussky, White & Coolidge, Inc. 
Millers Falls Co. 


Stanley Tools 
Williams & Co., J. H. 
GAUGES, CABINET, RULE 
AND SQUARE 
Stanley Tools 


GAUGES, CALIPER 


Atlas Press Co. 
Starrett Co., L. 8. 


GAUGES, MARKING 
poopy Henry 

, White & Coolidge, Inc. 

Millers Falis Co. 

Starrett Co., L. 8. 


i 


GAUGES, THICKNESS AND 
THREAD 


GLASS CUTTER 
Smith, Inc., Landon P. 


GLAZING TOOLS 
Smith, Inc., Landon P. 


GLUE 














GRINDERS INTERNAL 
Rivett Lathe & Grinder Corp. 


GRINDERS, OILSTONE 
ee 
‘Wallace Go. 2. D. 
GRINDERS, PEDESTAL TYPE 





HACKSAWS, POWER BLADES 
Atkins & Co., E. C. 


HAMMERS 
Tanasky. White & Coolidge, Inc. 
Millers 


Plumb, Inc.. Fayette R. 
Snap-on Tools Corp. 
Stanley Tonls 


HAMMERS. RALL-PEEN 
CROSS-PEEN, SLEDGE 
Taaaky, White & Coolidge, Inc. 
Plumb. Tne.. Fayette RB. 
Snap-on Tools Corp. 
Stanley Tools 
HAMMERS. BLACKSMITH 
Plumb. tne.. Fayette RB. 
Stanley Tools 
HAMMERS, LEAD AND SOFT 
FACE 
®nap-on Tools Corp. 
Stanley Tools 
HAMMERS. PORTABLE 
ELECTRIC 
Stanley Electric Tools 
HAND SAWS 


HAND SAWS. PORTABLE 
ELecTric 
Stanley Electric Tools 
HAND SCREWS 
Cincinnati Tool Co. 
Lussky, White & Coolidge, Inc. 


’ HANDICRAFT SUPPLIES 


a pe 
Fellowcrafters, Inc. 
Hammett Co., J. L. 


HARDIES 
Stanley Tools 


HEAT-FLOW METERS 
= Electric 

MEAT-TREATING EQUIP. 
Ghtcago Flexible Shaft Go. 

INDICATING INSTRUMENTS, 
Weston Electric Instrument 
ota Ine., Joseph 

INK REMOVERS J 


pe ape 
pe Seaman Pik 


INKS, ‘PRINTING 
American Type Founders Sales 


il & Co., Martin 
JACK AP, FLASK, 
Oliver Machinery Co. 


JACKS, HYDRAULIC 
Blackhawk Mfg. Co. 


TEW TENT AND SUPPL wir. 


Meta! Crafts Co, 
J1@ SAWS 
Boice Crane Company 


JOINTERS, BENCH 


Delta Mfg. Co. 
Oliver Mach Co. 
Walker-Turner Ine. 
Wallace & Co., J. D. 
Yates-American Machine Co. 
JOINTERS, HAND 

Atkins & Co., E. C. 


Delta Mfg. Co. 
Yates-American Machine Co. 


KEENE pany 

General Finishes Sales & Serv. 
KNIVES, BAND 

Burrill Saw & Tool Works 


KNIVES, MACHINE 
A BA Si wore 
Woodworker’s Too! 
Yates-American Machine Co. 


KNIVES, PAPER CUTTER 
American Type Founders Sales 
Atkins & Co., E. C. 
Huther Saw Mfg. Co. 
NIVES. . Linoleum, 

Me ee Stencl and Weed Carving 

| be ig ein Ine. 

Lussky, Ine. 

X-acto Crease Posten . 
Ine. 

KNURLS 
Armstrong Brog. Tool Co. 

LABORATORY STANDARD 

INSTRUMENTS ~- 
Weston Electric Instrument 
Corp. 

LACQUERS. 

Campbell Co., M. L, 


LAMPS, ALCOHOL 
Lassky, White & Coolidge, Inc. 


LAMPS, MINIATURE 
General Electric Co. 


LAPIDARY TOOLS & SUPPLIES 
Elcraft 


LATHE ATTACHMENTS 
Bros, Tool Co. 


cSeahe 
‘Latnes, Seeeh, Re Workios 


Co., B. K. 
Corp. 


Inc. 















LATHES, GAP BED 
Walker-Turoet Co., Tne. 
LATHES, SMALL PRECISION 
Atlas PreeCo. 
pins ns eg 


Se 


LATHES, WOODWORKING 


CerpeRae aueRis® °" 


Type Founders Sales 


wAGEn RAWHIDE 


fs 


MANUAL-TRAINING HARD- 
Laniky, White & Coolidge, Inc. 
~~ 











MARKING TOOL | 
Floquil Products, Ine. 


| Weston Blvctrie Ynstrument 
Corp. - 


MELTING POT EQUIPMENT 


METAL CUTTING MACHINES 
Continental Machines, Inc. 


calla 
mrad Sores: 0. 
Irwin Mfg. 


Snap-on Tools Corp. 
Stokes Industries 


METAL SHEARS, ELECTRIC 
Stanley Electric Tools 


METAL SPINNING EQUIPMENT 
Oliver Co. 

METAL STAMPING MACHINES 
O'Neil Irwin Mfg. Co. 


METALS, SHEET 
Meta! Crafts Supply Co. 


METRIC SCALES, FLAT 


Post Company, Frederick 


MICA 
General Electric Co. 


MICROMETERS 
Starrett Gor Le 8 


MICROFARAD METERS 
Weston Electric Instrument 


MILLING ATTACHMENTS 


MITERING MACHINES, HAND 
ND POWER 
amarban Type Pounders’ Bales 
Rouse Co., H. B. 
MODEL.BOAT & Ai NE 
DolsTHUCTION Sets 
Fellowcrafters, Inc. 


Guillow, Paul K. 
_-Western Crafts & Hobby Supp. 


MODELING TOOLS 


ae 
Ine, 
Western Co. 





MOTION PICTURE MACHINES 
Victor Animatograph. Corp. 


MOTOR GENERATOR SETS 
General Electric Co. 


MOTORS, p. 
Co. 
os 
Co., Inc. 
NIPPERS, Cutting, Jeweler’ 


semua. 


NUMBERING MACHINES 
Type Feunders Sales 


ORNAMENTS, tron & Grass 
Lussky, White & Coolidge, Inc. 


OUTLETS, SWITCHBOXES 
- General Electric Co. 


ony nee iaee Sure & 


Co., M. L. 
- Sea atie St 
Lassky, White & » Inc. 
Pittsburgh Plate Glass Co. 





PAINT SPRAYING EQUIPMENT 
Paasche Airbrush Co. 


PANEL BOARD ELECTRIC 
General Electric Co. 


PAPER, CLOTH-BACKED 
Co., Eugene 
Pos Company. Frederick 


PAPER CUTTERS 
American Type Founders Sales 
Corp. 
PAPER, DETAIL, RULED 
Post 1, 
Weber Company, F. 
PAP: DRAWING AND 
FRacina , 
Co., Eugene 


Post . Frederick 
Weber Company, F. 


PASTE 
Higgins Ink Co., Inc. 


regia wotatee™ 


Dietagen Co., 
—— 
Enechard Faber Pencil Oo. 

ony Rebel & Centhtes, Ine. 


Weber Company, F. 
PENS, INK SHADING 


Poet Company, Frederick 


PENS, LETTERING 


Post Company Fred 
Post , Frederick 
Western & Hobby Supp. 


PEWTER 
Metal Craft Supply Co. 


PHASE ANGLE METERS 
Weston Electric Instrument 


PICTURE FRAME TOOLS 
Stanley Tools 


PLANERS AND SURFACERS 
(woop) 


Wallace Co. send 
Yates-American Machine Co. 
PLANES, HAND 


Lussky, White & Coolidge, Ine. 
Millers Co. 


. Stanley 


PLASTIC Woop 
Pose: White "hk Coolidge, Inc. 


PLATEN PRESSES 
—_— Type Founders Sales 


PLYWOOD AND VENEER 
srodhead -Garrett Co. 


eS" Plywood Corp. 


PORCELAIN KNOBS, 
CLEATS, ETC. 


General Electric Co. 











eT Te 
Csyow 


PORTABLE ELECTRIC DRILLS 
Black & pier Mfg. Co. 


PORTABLE METERS, INDI- 
CATING 
General Electric Co. 
Weston Elec. Inst. Corp. 


PORTABLE WOODWORKING 
M RY 








Yates-. 


POTTERY CLAY 


PRINTERS’ ENVELOPE 
SERVICE 
States Envelope Co. 





PRINTERS’ ROLLERS 
American Type Founders Sales 
Corp. 


PRINTING PRESS MOTORS 
General Electric Co. 


PRINTING PRESSES 
Type Founders Sales 


PRINTSHOP EQUIPMENT 
AND SUPPLIES 
American Type Founders Sales 
Hamilton Mfg. Co. 
Rouse Co., H. B. 


PROOF PRESSES 
Type Founders Sales 


PROTRACTORS 


Starrett Co., L. 8. 


PUBLISHERS 
Technical Society 
Bruce Publishing 
Dutton & Co., Inc., E. P. 
International Textbook Co. 
Macmillan Co., The 
McGraw-Hill Book Co., Inc. 
it & McKnight 
Wiley & Sons, Inc., John 
PUNCHES, CENTER, PRICK 
AND SOLID 
Atkins & Co., E. C. 
Go. 
Tool Co. 


Lafkin Bule Co. 
Snap-on Tools Corp. . 


RADIO PARTS 
Ohmite Co. 
Phordarsen lec. Co. 

gy cal TEST nog emi ggag 


White & Booltage, Ine. 
pai t 
Co., Wm. 
Tools 
eidenhoff, —_ 
eston Electrie instrument 


i 


i” 
iF ei 


RECEPTACLES, Cleat, 
Medium Base or Miniature 
General Electric Co. 
RECEPTACL Duplex 
Plate & Ss 
General Electric Co. 





" Dstagen Co. Bae 


REEDS AND RAFFIA 
Co., J. Le. 


RESISTANCE BOXES, PLUG 
AND DIAL 
Weston Electric Instrument 
Corp. 


REVOLUTION COUNTERS 
D Co., Eugene 
Post 


Starrett Co., L. 8. 


RHEOSTATS 


Genera! Electric 
Ohmite Mfg. Co. 


ROUTERS 
Carter Co., B. L., Div., The 
Stanley Electric Tools 
Stanley Tools 


ROUTERS, PORTABLE AND 
STATIONARY 


RULES, WOOD, BOXWOOD 

AND COMBINATION 
E aA 
P 
Lafkin Bule Co. 

, White & Coolidge, Inc. 

Post , Wrederick 
Stanley Tools 


Starrett Co., L. 8. 
Weber Company, F. 





SANDERS, BELT 


Yates-American Machine Co. 


SANDERS, DISK 


Walker-Turner Co., Inc. 
Wallace & Co., J. D. 


SANDERS, DRUM 


ig. Co. 
Walker-Turner Co., Ine. 
Yates-. American Machine Co. 


SANDERS, PORTABLE 
Black & Decker Mfg. Co. 


oe 
Porter-Cab 
> 





SANDPAPER 
Behr-Manning Corp. 
Carborundum Co., The 
Lassky, White & Coolidge, Ine. 


SAW FILER 


SAW TRIMMERS (PRINTING) 
American Type Founders Sales 
Atkins & Co., E. C. 

Rouse Co., H. B. 
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cane, spnemene. BAND AND 


Atkins & oo 8 E. C, 
Boice-Crane Co. 


SAWS, PORTABLE ELECTRIC 





SCREW CLAMPS 
Adjustable Co, 
Cincinnati Tool 
Columbian Vise = Mfg. Co. 
Lussky, White & Coolidge, Inc. 


SCREW DRIVERS 
Greenlee Tool oO. 
White & 


SCREW DRIVERS, ELECTRIC 
Black & Decker Mfg. Co. 
Stanley Electric Tools 


SCREW MACHINES, HAND 
Bivett Lathe & Grinder Corp. 


SCROLL SAWS 
Atkins & Co., E. C. 
Boice-Crane Co. 
oa . Co. 


SEMI-PRECIOUS STONES 
Metal Crafts Supply Co. 


SHAPERS, ELECTRIC 
Bo! Co. 


Carter, R. L., Div. 
Stanley Electric Tool Co. 


SHAPERS, METAL 
Ames Co., B. C. 
Atlas Press Co. 


SHAPERS, WOODWORKING 
Boice-Crane Co. 
Carter, ity L., Div. 
Delta 


Lewis Machine Tool Co. 


Yates-American Machine Co. 


SHARPENING STONES 
Behr-Manning " 
Carborundum Co., 

Lassky, White & Coolidge, Inc. 
Norton Abrasive 

SHEARS AND SCISSORS, 

FOR CUTTING METALS 
Black & 5 Dedior ee. Co. 


Famco Machine 
Peck, Stow & Wilcox Co. 
Scholihorn Co. 


Snap-on Tools 
SHEET METAL aad 
AND SUPPLI 
Peck, Stow & aie Co. 
eat Sy ha TOOLS AND 
Metal Crafts Supply Co. 


SKETCH BLOCKS 


Post Compaiy. redertet 


SLIDE RULES 
D Co., Eugene 
jeg venbet, Frederick 


SLOTTERS 
Ames Co., B. C, 


+ 


SLOYD KNIVES 
Lussky, White & Coolidge, Inc. 


SOCKETS AND RECEPTACLES 
Genera] Electric Co. 


SOLDERING COPPERS 
Lussky, White & Coolidge, Inc. 


SOLDERING FURNACES 
American Gas Furnace Co. 
Chicago Flexible Shaft Co. 
General Electric Co. 


SOLDERING IRONS, ELECTRIC 


General Electric Co. 
Lussky, White & Coolidge, Inc. 
Snap-on Tools Corp. 

Stanley Tools 


SOLDERING SOLUTIONS 


Gardiner Metal Co. 
Buby Chemical Company 


SOLDERS, ALL KINDS 
Atkins & Co., aS Cc 
Gardiner Metal Co. 

Kester Solder Co. 
Buby Chemical Company 


SOLDERS, FLUX FILLED 
Gardiner Metal Co. 

Kester Solder Co, 

Ruby Chemical 


SPINDLE CARVERS 
Oliver rere bl 
Yates-American ‘ine Co. 
SPINNING EQUIPMENT 
& TOOLS 


Atlas Press Co. 
Boice Crane Co. 


Oliver Co. 
Walker-Turner Co., Inc. 


SPOKESHAVES 


Lassky, White & Coolidge, Inc. 
Millers Falls Co. 
Stanley Tools 


SQUARES, BEVEL 
Millers Falls Co. 
Stanley Tools 


SQUARES, FRAMING 
Millers Falls Co. 
Stahley Tools 


SQUARES, MITER 
Disston & Sons, Inc., Henry 
» White & Coolidge, Inc 
Tools 


SQUARES, TRY 


Disston & Sons, Inc., Hi 
, White Di I 
Lansky, White a ‘Coolldge. nc. 


STAINS 

Cues Finishes Sales & Serv. © 
STAM Letters and Figures 

‘Ailes Pram te 

Lassky, White & Coolidge, Inc. 
STANDARD CELLS 

Weston Electric Instrument 

Corp. 


STARTERS, MOTOR, Electric 
General Electric Co. 


STEEL RULES 
Atkins & Co., B.C. 


, White & Coolidge, Inc. 
, Frederick 


Snap-on Tools 
Starrett Co., Nie 


STEEL SQUARES 


“vine WeTRUMENTS 
Weston Se 


Corp. 
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SWING SAWS 
Wallace & Co., J. D. 


ted = ARD INSTRU- 


INDICATING 
Standard Time Co. 
Weston ‘esewie lastrumont 
Corp. 
SWITCHBOARDS 
General Electric Co. 
Weston Electric Instrument 
SWITCHBOXES 
General Electric Co. 
SWITCHBOXES, OUTLET 
General Electric Co. 


SWITCHES, SAFETY 
General Electric Co. 


SWITCHES, REVERSING 
Atlas Press Co. 


SWITCHES, SAFETY IN- 
CLOSED 
General Electric Co. 


SWITCHES SNAP, PUSH BUT- 
AND PLUG 


TACHOMETERS, ELECTRIC 
Weston Electric Instrument 
Corp. 


TACKERS 
Star Paper Fastener Co. 
TACKS, THUMB, STEEL 
AND BRASS 


arate me Coolidge, Inc 
Fel Gse dete ‘ 


TAPE, MEASURING 
Dietzgen Co., Eugene 


on Ciao & Coolidge, Inc. 
Post , Wrederick 


Weber Company, F. 
TAPS & DIES 


T SQUARES 
Dietazgen Co., Eugene 
Engineering Sales Co. 


Post cn, Frederick 
Starrett Co., 
Weber Compan: F. 
TEMPERING AND DRAWING 
SALTS 


Chicago Flexible Shaft Co. 





TENONERS 
Oliver Machinery Co. 
Yates-American Machine Co. 


TEST EQUIPMENT, ELEC- 
TRICA 


Standard Electric Time. Co. 
Weston Electric Instrument 


THREAD-CUTTING TOOLS 


TOOL AND CUTTER-GRINDER 
ATTACHMENTS 


_ TOOL CHARTS 


Stanley Tools 
TOOL GRINDERS, ELECTRIC 


Millers Fails Go. 


TOOL HOLDERS 
' . Armstrong 


TOOL GRINDERS, OILSTONE 


i 


Mummert 
Wailace Co., J. D. 


Bros. Tool Co. 


TORCHES, Alcohol, Gasoline 
and Acetylene 
Lussky, White & Coolidge, Inc. 


TRACING PAPER AND CLOTH 
Co., Eugene 


Weber Company, F. 


TRANSFORMERS 

General Electric Co. 
Electric Time Co, 
Thordarson Elec. Mfg. Co. 


Z 


TRIANGLES 


TROWELS, PLASTERIN 
CEMENT, POINTING’ 


Disston & Sons, Inc., Henry 
Stanley Tools 

TYPE FOUNDERS 
American Type Founders Sales 


TYPE GAUGES 


UNIVERSAL SAW BENCHES 
Oliver Machinery Co. 
Yates-American Machine Co. 

UPHOLSTERY MATERIALS 

AND SUPPLIES 
Lussky, White & Coolidge, Inc. 

VALVE GRINDING COMPOUND 
Carborundum Co,, The 
Snap-on Tools Corp. 

VALVE GRINDING EQUIP. 


VARIETY SAW BENCHES 


Oliver Mach: Co, 
Wallace & Co., J. D. 
Yates-American Machine Co. 


VISES, MACHINE 
Bros. Tool Co. 


Atlas ‘ 

North Brothers Mfg. Co. 
—— age mg 

lumbian Vise . Co, 

Morgan Vise Co. 5.0 
VISES, PIPE 

Armstrong 

Atlas Press Co. 

Columbian Vise & Mfg. Co. 

Morgan Vise Co. 


VISES, WOODWORKERS’ 





WATERPROOF SANDPAPER 


Carhorunduss Co, the 


WATTMETERS 
General Electric 
Weston Electric 1 


WEAVING MATERIALS 


Hammett Gor. Le 


WELDING peer nenr. 
ELEC 


WELDING EQUIPMENT, 
OXYAC LENE 
Air Reduction Sales Co. 


Linde Air Products Co. 


WELDING TORCHES 
American Gas Furnace Mfg. Co. 


WHEEL PULLERS 
Snap-on Tools Corp. 


WOOD CARVING 
Lussxy, White & Coolidge, Inc. 
WOOD DYES 
Campbell Co., M. L. 


wooo FINISHING MATERIALS 


WOOD TRIMMER 
Oliver Machinery Co. 


WOOD-TURNING LATHES 





Ht & 
¢ 


Yates-American Machine Co. 


WOODWORKING LATHES 
Atlas Press Co. 


Delta Co. 
Walker-~ Co., Inc. 


WOODWORKING MACHINES, 
COMBINATION 


Boice-Crane Co, 
Co. 

De Wait 

Dives Machinery Oo. 
Zeno Ga. 


Stanley Electric Tools 
Tannewits Works, The 


AF 


WOODWORKING SHAPERS 
Co. 
B. L., Div., 


Mfg. Co. 

Oliver x 
Walker-Turner 
Yates-American Aachine Co. 


¥ 


WOODWORKING TOOLS AND 
SUPPLIES 


pam erg ghd 
Chicago Wheel & Mfg. Co. 
Greenlee Tool Co, 
Lassky, White & Coolidge, Inc. 
Millers Falls Co, 

Stanley Tools 





WRENCHES, BOXOCKET 
Armstrong Bros. Tool Co. 
Blackhawk Mfg. Co. 
Snap-On Tools % 
Williams & Co., J. 


WRENCHES, Armatro Bro, ol Co, 
‘Baap Toa : “i 


WRENCHES, OPEN END 


peo 


en 

















TOOLS ALWAYS SHARP 
with PLURALITY OILSTONE . 
TOOL 

GRINDERS 








SGasunees-Diese'Os. Waniover, Pa. 


and Pioneer M: t 
Originess erie fanufacturers 














Ge erera LACING! 

Make your own leather lace with 
our simplified cutter. This kit will 
enable you to make lace from 
1/16” to %” in calf, goat or sheep 
scraps or skins. Kit is complete 


except for leather, ready to go! In- 
structions included. 


$1.65 postpaid 


Llerafft 
































Efficient VOCATIONAL Training 
Demands VISUAL Methods 















' SOCIETY FOR VISUAL EDUCA INC. 
Dept. 31A, 100 E. Ohie $t., Chicago 11, lil. 


Please send latest catalogs on S.V.E. Projectors for slides and 
slidefilms. 













The Same 
DEPENDABILITY || PLASTICS 
Year || FOR YOUR SCHOOL SHOP 
After | Write for mimeograph sheet listing 
materials available. 





Year | 
Catalog free to Instructors } 


FRANK PAXTON LUMBER CO. 


DENVER 
KANSAS CITY 






CRAFTSMAN SUPPLY HOUSE 
| Scottsville, N. Y. 






DES MOINES 
FORT WORTH 








































STA-WARM TRIPLEX V 
3 net Giue Pot 


“HOLD-HEET” GLUE POTS 
are Standard in School Shops! 


T feol-proet, bullt 
mikes Settee t tahe plenty 









RUSSELL ELECTRIC COMPANY 


364 W. Huron St., Chicago 10, Iii. 
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SHAPER 
& SASH 


CUTTERS 


Send for catalogue. Showing shaper 
cutters, band saws, circular saws bor- 
ing bits, plug cutters, sash cutters, cab- 
inet cutters, etc. 


WM. M. KNOUREK 
WOODWORKERS TOOL WORKS 
222 S. Jefferson St. Chicago 6, Ill 








NEW CRAFT CATALOG! 
if you do not have our No. 44 Handeraft |] - 
Handbook, a copy is available to teachers i 
upon request. 
Leathercreft 
Sterling Silver 


| 
| 


Indian Materials and Books 











Heat Treating Furnaces and Equipmen’ 


FORGES—sgas fired, no smoke or dirt. 
Sizes hom the bench type at right 











LOOMS, Table and Foot 
Reed, Raphia, Handicraft Supplies 
Send for catalog 


J. L. HAMMETT CO. 
- CAMBRIDGE, MASS. 











NOW AVAILABLE =o 


Burgess Vibro-tools, Xacto Knives, Model Airplanes, 
Cement, Dope, Wire, Wheels, Etc. Salvage Lucite and 
Plexiglass, Plastic ee Pinbacks, Books. . 
SAMPLE PLASTI KIT (instructions) included 
$1.25 Postpaid 
today for C 


Send atalog 
WESTERN CRAFTS & HOBBY SUPPLIES 
409-W-2nd Street, Davenport, lowa 











PLEXIGLAS and LUCITE 


The amazing crystal-clear plastics! Saw them, 
drill them, twist them, bend them into hundreds 
of useful articles that are beautifully different. 
Special one-pound assortment ideal for class use 
only $1.00 postpaid; 6 pounds $5.00. Plexiglas 
or Lucite sheets 12” x 12”: Ye” $2.50; 3/16” 
$2.75; %” $3.00. Complete directions and 
project suggestions included with all orders. 
Order these “plastics-of-tomorrow” today! 


CARMEN-BRONSON CO., Dept. VE 
160 East Fourth Street Mt. Vernon, N. Y. 














Instructors 

SEND FOR 
NEW No. 18 
CATALOG 


OF 
RED DEVIL 
TOOLS 


LANDON P. SMITH, INC. 
IRVINGTON, N. J. 
Manufacturer of the world’s fa nous Red Devil alass cut'ers 




















High Grade 
Printing Inks 
















} 
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request. 
CARMEN-BRONSON CO., Dept. VE 


160 E. Fourth St. Mt. Vernon, N. Y. 

















Make your copies of 
InpustRiAL Arts & 
VocaTionaL Epuca- 
TION magazin le reference. 


Index sent without charge to subscribers on 
request. Address — 


INDUSTRIAL ARTS & VOCATONAL 
P.0. Box 2068 Milwaukee 1, Wis. 














LUMBER FOR SCHOOLS 


T. A. FOLEY LUMBER CO. 



























PARIS, ILL. 
Bow and Arrow Supplies ||| Electro-Typers 
Quality Leaders for 15 years SS 
Shop Special! Especially qualified to be of serv- 








ice to the school printshop. 

Promptness and quality assured. 

Forms returned same day received. 
Badger - American Electrotype Co. 


600 Montgomery Bldg. 
407 East Michigan St., Milwaukee, Wis. 














INDUSTRIAL ARTS AND . 
VOCATIONAL EDUCATION 
























WAND 33 














































































and f 
Atlas Press Company, The ..........-.--.- 39A 
Electrotype Co. 100A Metal Coite Senphy | ea ae goa | A WHOLE TOOLSHOP IN ONE HAND 
Badger-American Electrotype Co. .......... WO. eee ete eee 
Baldor Electric Company .................. 2A Millers Falls Company ..............-.--- 31a | The Handee uses 300 accessories to grind, 
— Behr-Manning Corporation ................ 42A Morgan Vise Company ............---.--- 50a | drill, polish, rout, cut, carve, sand, saw, 
Black & Decker Mfg. Co. .............-.... 7A Mummert-Dixon Co. .............--.----- 99A sharpen, engrave. Runs at a speed of 
7 Blackhawk Mfg. Company .....:.........- -25A 25,000 r.p.m. and fits any socket. Per- 
Boice-Crane Company ...... kcbias civ% «= 50 904 Nicholson File Compony ....-.....-------- 18A | feetly balanced. Weighs only 12 oz. Post- 
craeaey wolyietnts kesliete api Sian mA North Brothers Mfg. Co. ..........-...-+-- 78A paid with 7 Accessories, $18.50. 
Brodhead-Garrett Co. .........-.-..+5+05> A 
: Ohmite GE wos ks wens hos 87A 
mis > cay ore ard cover Oliver Machinery Co. ...-..----- 0. --+ 69A COMPACT 
Burrill Works ..-- 2... 12+ +- 0s O'Neil-irwin Mfg. Company ...........- ena SCHOOL SET 
OE: UG BES 5 teat epee Bp emcee 89A Oregon Sie FAL gu bao a o.0 ake bs 6 060 6 = a 
maar ai rag cociens >" lgalle tae a 16a. Oelborm BrOR -.. 02 eee e eee teen. 100A __ 2) Sa 
Carmen-Bronson Company .............-- serie s nee . 
at og gaeetmaea VOOA Pausche Airbrush Co. ....---.--2.-22 2+ asa rene SS ys 
>t dine the RE Ra aaa Patterson Bros. .........--5-. 05 eee eee CS a wor be 
a : ee of America ..........-... Ry Paxton Lumber Co., Frank ...........-.... 99A <p the ag Angema 
is ¢C Flexible Shaft - Co. iB e tak Ss Jo ga a 3A Peck, Stow & Wilcox Co. ...........:..... rn popular and practical 
Shaft Co. ...../....... Pennsylvania State College .............-- accessories. Post- 
. Chicago Wheel & Mfg. Co. .............. 101A pitsburgh Plate Glass Co. ................ 23A paid, $25.00. 
ane mg Machine Co. .........+-- S7A Piumb, Inc, Fayette R. ................--- 4lA 
Company, The .........-.- ¥2A Porter-Cable Machine Co. .........:...... 7IA | AVAILABLE TO ALL WHO HAVE PRIORITIES 
Peres 9 Vise & Mfg. Co. .........-.--. an Pratt, Agency, G. A. .............+-.-5+- 88A ee ee ee Mendes Products and 
Corp. ......--. BY RES 1S SF Precise Products Company ..............-- 86A “P. tee dua c= matey over 
Continental Machines, Inc. ................ 1A the world. 
Craftsman Supply House ................. 99A Reading Electric Company, Inc. ...........- 99A 
Rivett tate & Gitedor Com. ..........--.- sa| CHICAGO WHEEL & MFG. CO. 
Delta oo 
penn paraage Bears 2s Sandee 4 bes. bet. base ee SS ee rere err errs 76A 1101 W. Monroe St., Dept. 1A Chicage 7, Hl. 
Se Ruby Chemical Company ................. 89A 
Dick Company, POUT ame 4's 9 dba. 0a Oe ke ae 20A Russell Electric Com 99A Obeeeeesress renee 
Dietzgen Company, Eugene ............ 2nd cover sn pills kaa dea . : 
Disston & Sons, inc. Henry ............... 61A_ Schollhorn Co., Wm. ..................--- 58A Materials for Brush Making 
Ditto, Incorporated .................2+5:- 92A Sheldon & Co,, E. H. ..............-.5-.-- 34A Bret ee ert, Fie sen, Ser 
Dixon gaye Co., Joseph ............... ao Sheldon Machine Co., Inc. ................ 33A mixtures solid or taper stock, original iene 
Douglas Plywood Assoc. .............. rss ccs sa ew wp oe sp aibes © be xe 48A cut to size. Samples matched. 
Driscoll & Co., sangg B CS or te — Smith, inc., Landon P. ...............-..-- 100A E. B. & A. C. WHITING CO. 
ne aig ig sg - Reakeapgaptet 50 Snap-On Tools, Inc. .................---- 47A Burlington, Vermont 
Dutton & Co., inc, E. P. .......... 0.0.25 92A Society for Visual oeeves Pr BOs SE 99A 
South Bend Lathe Works .............. 1A 
Eagle eA De Ne oe eee ee Se ge 
ints + Ac 3” Sere es oar 79A Stanley Electric Tools Div. ................. WA 
Eleraft Div. ....-....---0- 000s ee eee PIA & WOA Stanley Tools .............----.00e-002e: 21A 
Engineering Sales Company .............. 77A ‘Star Paper Fastener Co. .................. 91A 
Fameo Mathine Go... onic cc ccs cnc cnnee had orc ance wee-me cies 24A 
eee ee Statins = Sta-Warm Electric Co. .................... 99A 
Floquil SEINE, gq Steing Taal Produete Company 2... 86 
Foley Lumber Company, T. A. ............. Sterling oc Sleep pop etceteah se eaten 
> da SER a Se I a io. ek ew eee 29A 
Franklin Give Company .................. 9A  tannewitz Works, the .....:............- 87A 
Gardiner Metal Company ................ 90a ‘euge Lumber Co, The .................. SIA 
Thordarson Elec. Mfg. Co. ................ 92A 
cornu) gy Mele Sina ame = aia ea See <a” 90A 
Greenlee Tool Co. ....................... 64A 
age a ah: Guaes epee 
Company, J. Lb. .........5....5. 100A = Victor Animatograph Corp. ............... 
Heller Brothers Company ................. 30A —— sf 
Higgins Ink.Co., ‘Ine. .... 2.6.6.0 666. 0050s 68A  Walker-Turmer Co., Inc. ................-. 57A 
Hobart Brothers Company ................ 100A Wallace Company, J.D. ................-. 84A Sterling LIFETIME Foundry 
{ Huther Bros. Saw & Mfg. Co., Inc. ......... 83A Weber Company, F. ................... .. 89A| Flasks have the strength 
Weidenhoff, Inc., Joseph .................. 35A and rigidity to resist distor- 
indianhead Archery & Mfg. Co. ........... 99A Western Crafts and Hobby Supplies ....... 100A tion and take hard, everyday punishment. The 
international Textbook Co. ................ 45A bar fo aeaesti ge eet . PASE e be AS oo 66A all-steel, all-welded flasks, with high carbon con- 
NED eps ease 55A tent, are fabricated into one solid, rigid piece. 
Kearney & Trecker Corp. ...............-. 9A Whiffen Co., Inc, L: C. .................. 100A Heavy, full-width bearing flanges with square 
fees ee sede cree eeeees 49A Whiting Co, E. B. 2 A.C. ................ 1OTA corners help assure accuracy and 
Kester Solder Company .................. 54A nhac Meal |p Ses apt 85A speed in molding. 
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The uU. S. Office of Education Recommends... 






A BASIC FILM LIBRARY for 
EVERY VOCATIONAL SCHOOL 








Precision Measurement 
1 The Steel Rule 
2 Micrometer 


Machine Shop Work 
6 Rough Turning 
Between Centers 
8 Cutting a Taper with 
Compound Rest and 
Taper Attachment 
.10 Cutting an External 
National Fine 
Thread 
13 Straddle and Surface 
i. to Close 
Tolerances 
19 Cutting a Keyway on 
: Sha e a Finished 
34 Cutting Threads with 
Taps and Dies 
41 Fundamentals of 
Filing 
47 Locating Holes, Drill- 
ing and Tapping in 
Cast Iron 








Film Strips 





hy 


16mm Sound Motion Pictures 


20 20 








Sheet Metal Work 
130 Blanking Sheet Metal 
on the Squaring 
Shear 
131 Blanking Sheet Metal 
with Hand Snips 
134 Forming on a Hand 
Operated Brake 
135 Finish Forming by 
Hand 
Woodworking 
301 Planing Rough Sur- 
faces to Dimensions 
302 Jointing Edges and 
End Grain 90 De- 
grees to a Face 
313 Turning a Cylinder 
between Centers 
314 Turning Taper Work 


Welding 
186 Manual Cutting to a 
Line—Freehand 
190 Oxy-acetylene Weld- 
ing Light Metal 











Instructor’s Manuals 


$489.87 — 10% Discount to Schools 


TODAY every vocational school needs its own 
library of visual aids—to help teachers, to increase 
interest, to speed up learning. With a school film 
library, teachers can have films when they need 
them—no ordering, no waiting, no substitutions. 

The U.S. Office of Education recommends a 
basic library of 20 visual units (motion pictures, 
film-strips, and instructor’s manuals). Start with 


these films. Add others later. 


If this basic film library does not fit your curricu- 
lar needs, write us for additional suggestions. 

Visual and vocational specialists of the Office 
of Education will choose a library to fit your 
curriculum—in vocational agriculture, home eco- 
nomics, industrial arts, machine shop, woodwork- 
ing, and other subjects. 

With 500 training films to choose from, there 


is a visual aids library for your school. 


Produced by 
FEDERAL SECURITY AGENCY 


U.S. OFFICE OF EDUCATION 








WHAT TO DO... 


1. Order the films from your Visual 
Education Dealer (Federal funds 
may be available for the purchase 
of films, Check and find out.) 


2. If your dealer does not have the 
films, write Castle Films, Inc. 


3. Send the coupon for expert advice 
on films for your school. 
| yi . 


DIVISION OF VISUAL AIDS 





New Y 


‘20, N.Y. 











| 


INDUSTRIAL ARTS AND 
VOCATIONAL EDUCATION 








CASTLE FILMS, INC. _ 
30 Rockefeller Plaza, New York 20, N. Y. 
Send me advice on films for our school. Ou: 
vocational courses include. 

eS 
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WOODWORKING 





Operation of Common Woodworking Machines, 
Hjorth. Up-to-date beginner’s text on operation 
of most used machines. $1.72 


Principles of Woodworking, Hjorth. Basic course 
for high schools —a leader through 12 “Ste 
1.76 


Instructional Units in Hand Woodworking, 
Brown and Tustison. Basic for upper grades and 
junior high. $1.80 


Basic Woodworking Processes, Hjorth. Basic 
hand tool wena detailed — seventh and ry 
grade level. $1. 


DRAWING AND BLUEPRINT 





READING 


Drawing for Life and Industry, Daniel Green. 
NEW — Approaches drawing through life situations 
useful to ordinary individuals in their daily life. 


Mechanical Drawing, Berg. For ninth and tenth 
grades. Improved method of pees, organ- 
ization, illustrations, etc. Paper, Vol. I, 64 cents; 
Vol, i, 56 cents; Complete: Cloth, $1.80; Paper, 


General Mechanical Drawing, McGee and Sturte- 
vant. For junior high school age levels. Flexible, 
substantial, each lesson arranged in three levels of 
difficulty. $1.48 
Architectural Drawing for High Schools, Waffle. 
Excellent course for ‘eae home planners. 
Upper high school leve $2.75 
Elements of Blueprint Reading, Cobaugh. Brief, 
elementary, surprisingly comprehensive. 72 cents 
Blueprint Reading for the Metal Trades, De- 
Vette and Kellogg. An excellently planned course. 
Cloth, $2.25; Paper, .76. 

A Primer of Blueprint Reading, Diamond. A 
leader. 60 cents 


WOODWORKING 








Small Creations for Your Tools, Showalter. Nov- 
elties made from scrap and waste materials. $2.75 


Creative Crate Craft, Seenigten. Furniture from 
iscarded crates ahd boxes $1.50 


Birdhouses, Champion. $1.50 


Master Homecraft Projects, Raeth. Furniture 
of varied difficulty. $2.00 


Wood Carving Made Easy, Sowers. A carefully 
raded and organized presentation of wood carv- 
ing as applied to shop projects. $1.50 


It’s Fun to Build Modern Furniture, Lush. Easy 
furniture projects, fully dimensioned, working 
drawings, etc. $1.75 


100 Problems in Woodwork, DeVette. Directions, 
working drawings, bills of material, etc., for each 
project. $2.00 


Teachers’ Professional Books 


250 Teaching Techniques, Estabrooke and Karch. 
— techniques covering the industrial -_ 
eld. $1.2 





METALWORKING 





The Pipe Fitter’s and Pipe Welder’s Handbook, 
Frankland. A pocket manual arranged for hand 
reference. Includes basic trade mathematics; cal- 
culations for pipe fitting, pipe welding, and lay- 
out; and reference material such as tables, speci- 
fications, etc. $1.25 
ee Essentials, Tusti and Kr h 
A beginner’s course in bench snetel. $1.75 
Machine Shop Practice, Jones. The only text 
including correlated science and mathematics with 
=— tool processes. Book I, $2.28; Book II, 





Air Conditioning Metal Layout, Kaberlein. Pop- 
ular, up-to-date manual for heating, ventilating, 
and air conditioning duct work. $3.75 


ELECTRICITY 





Fundamentals of Applied Electricity, Jones. New 
and interesting. Ninth and tenth grade text. $2.60 
Practical Electricity, Crawford. Beginners’ text 
for ninth and tenth grades. $1.96 
Essentials of Applied Electricity, Jones. Stand- 
ard in hundreds of beginning electricity classes, 
eighth grade upward. $1.36 


AUTO MECHANICS 





Auto-Mechanics, Kuns. Five separate paper- 
bound volumes, the civilian ofttion idertical with 
the edition published for the U. S. Armed Forces 
Institute 1. The Engine; 2. Cooling, Lubrica- 
tion, and Fuel Systems; 3. Automotive Electricity; 
4. The Power Flow; 5. Chassis Units. Each, $1.00 
Automotive Essentials, Kuns. The standard be- 
ginners’ text. $2.32 
Automotive Service, Kuns. Most comprehensive, 
modern information available covering a angle 
of repair and maintenance. Vol. I, $3.50; Voi. II, 
$3.75; Combination, $6.75. Also pan in 8 
separate units, 80 cents each. 


Project Books 


METALWORKING 





Artistic Metalwork, Bick. Full of good-looking 
projects easily made in a high school shop. $3.25 


Metalworking Made Easy, Becker. Projects for 
the beginner in sheet metal and ornamental py 
1. 


55 New Tin-Can Projects, Lukowitz. Cloth, 
$1.25; Paper, 75 cents. 


50 Metal Spinning Projects, Reagan and —~. 


32 Metal Spinning Designs, Johnson. $1.75 
Elementary Wrought Iron, Bollinger. Sixty-eight 
interesting projects for junior high school age 
levels. $1.48 


ELECTRICITY 





Electrical Things Boys Like to Make, Cook. 
Fascinating electrical devices that work. $2.25 


Trade and Job Analysis, Frykiund. How to break 
$1.75 


down job elements for teaching purposes. 





Elementary Principles of Diesel-Engine Construc- 
tion, Brown and Ziegenhagen. Just revised — 
most up-to-date material on the subject. $2.00 


PRINTING 





Printing for the Schools, Hague. New text — 
fundamental — emphasizes general printing educa- 
tion. $2.50 


APPLIED MATHEMATICS 





Applied Mathematics, Johnson. For boys who 
go directly from high school into industry, practi- 
cal applications of elementary math to industrial, 
trade, and military problems. $1.60 


Applied Mathematics for Girls, Davis. High 
school math applied to homemaking, and com- 
mercial and industrial occupations apen to ve 


Shop Mathematics, Felker. Basic shop mathe- 
matics for the mechanical trades. $ 


Aviation Mathematics, Felker, Paine, and 
Schweinhagen. New high school text correlating 
every phase of aeronautics and the aviation in- 


dustry. $2.72. 


RELATED MATERIALS 





Materials of Construction, Fryklund and Se- 
chrest. Comprehensive general information on the 
origin, methods of manufacture, uses, etc., of 
material used in construction. $2.25 


Dictionary of Technical Terms, Crispin. A 
standard reference which should be part of every 
shop library. $2.50 
From Forest to Woodworker, Noble and Everill. 
Information on forests, conservation, lumber, how 
to become an intelligent purchaser of — 


HANDICRAFT 





Keene Cement Craft, Radtke. Illustrations of the 
new and easily workable medium for the school 
shop. $2.00 


Indian and Camp Handicraft, Hunt. Interesting 
projects for boys. $2.50 
Practical Pottery for Craftsman and Students, 
Jenkins. $2.75 
Pottery Made Easy, Dougherty. $2.50 


You Can Whittle and Carve, Hellum and Gott- 
shall. $2.25 


Modernistic Chip Carving, Mankin. Cloth, $1.75; 
Paper, $1.25. 


Ben. Hunt’s Whittling Book, Hunt. Describes 
and illustrates exactly how to whittle and finish 
thirty different objects into decorative articles. 
Profusely illustrated. $2.50 


School-Shop Administration, Mays and Casberg. 


Treatment of the administrative side of the school 
shop. $2.50 


Examination copies may be obtained upon request for 30 days’ study 





THE BRUCE PUBLISHING COMPANY 


703 Montgomery Bldg., Milwaukee 1, Wisconsin 
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READY 
ARE 
THEY! 


/ 


Those eager trainees who have almost completed their training course— 
just how ready are they to take their places in industry? If these young 
men have been trained on out-moded lathes, they are poorly prepared to 
operate the modern lathes which now are the rule rather than the exception 
in the metal-working fields-Industry is forced to complete the job that should 
have been done in the training school. But when the present man-power 
shortage is a thing of the past, only the well trained, the well prepared 
will be considered. 

Your training course can only be as up to date as the training lathes you 
use. Improve your trainees’ employment opportunities. Equip your shop 
with LeBlond Super Regal- Lathes, the geared head trainers with the same 
built-in precision and operating efficiency found in the on lathes 


the trainee will actually use “on the job”. 





WRITE FOR FULL DETAILS AND SPECIFICATIONS. 


THE R. K. 


fc BLON MACHINE ‘TOOL Co. 
CINCINNATI 8,... OHIO 





LARGEST MANUFACTURER OF A COMPLETE LINE OF LATHES 














